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Pictured above is the first gas processing plant to operate wm 
Mississippi, designed and constructed by HUDSON for the 
operators in the Cranfield Field of Adams County. 


, a The experience of 
j the HUDSON organization 
se : in designing and building com- 
plete plants for gas processing results in: 
Advanced Process Design . . . Speed in Design, Pro- 
curement and Construction . . . Minimum Overall 
Cost of Processing . . . and Satisfied Clients. 
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Putting 
tomorrow’s fuels 
through their 
paces 
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Knock ratings obtained with this modified CFR single-cylinder research 


engine having a special “‘bled“ intake manifold indicate fuel antiknock 
performance under conditions of partial fuel vaporization which occur in 


hile 





UELS AND ENGINES are interdependent. Progress 

in one must be coordinated with progress in the 
other. New fuels must be evaluated in engines under 
conditions representative of those in which they 
ultimately will be used. 


That is why the Ethyl Laboratories carry on re- 
search on possible future fuels in various special 
engines, such as the one illustrated above. In this 
single-cylinder engine it is possible to bleed off the 
heavier fuel components as they are separated from 
the more volatile portions by the manifold, in order 
to determine the antiknock quality of that part of 
the fuel which actually reaches the “‘lean”’ cylinders 
of multi-cylinder engines during acceleration at low 
speed and wide-open throttle. Such conditions exist 
during a very important part of the operation of 
automotive engines, with the result that distribu- 
tion of the different fractions of gasoline is not uni- 
form among the engine cylinders. 


In cooperative programs with oil companies, the 


s during acceleration at full throttle and low speeds. 





Ethyl Corporation has operated single-cylinder and 
multi-cylinder engines in its laboratories for thou- 
sands of hours, and has operated vehicles on the 
road for millions of miles, in order to study fuel 
performance under the widest possible range of 
representative conditions. 


Utilizing its more than twenty years of experi- 
ence and close association with technologists of the 
oil and automotive industries, Ethyl Corporation’s 
cooperative research and service activities involve 
both the investigation of current problems and the 
development of fuels and antiknocks for the future. 





ETHYL CORPORATION Gun 
research laboratories Qez= 


1600 West Eight Mile Road, Detroit 20, Michigan 
2600 Cajon Road, San Bernardino, California 


Products soid under the “*ETHYL"’ trade-mark — Antiknock Compound .. . Salt Cake ... Ethylene Dichioride . . . Sodium Metallic... Chlorine (liquid)... Oil Soluble Dye 














HOUDRY | 


PROCESSES | 


Leonard TCC unit in IA days 
with only {97 man-hours | 


After a highly successful initial run of 222 days, Leonard Refineries Inc. 
shut down its small-scale T C C cat cracker. The unit, which had attained 
an on-stream efficiency of 96.4 per cent, was completely inspected from 


the charge pump fo the final stabilizer in the gas plant section. 


Using 40 of its own refinery personnel a day, two crews of 20 men 
each, the turnaround was completed in 10'2 days. Houdry provided 
metallurgical inspection and two operating engineers who were on 


hand during the turnaround and on-stream periods. 


The excellent condition of the reactor, regeneration kiln and split-bucket 
elevator are evidenced by the fact that only 425 man-hours were 


required for the inspection of the entire catalytic section. 


Measurements indicated no loss of metal from the reactor shell or 
internal metal elements from either erosion or corrosion, despite the 


fact that the unit processed a stock of relatively high sulphur content. 


Thus, again, the sound design and construction of TCC pays off in 


high on-stream efficiency, short down-time, greater product recovery. 


HOUDRY PROCESS CORPORATION, PHILADELPHIA 2, PA. 
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IT's 

A LONG WAY 

FROM WELL 
TO PUMP 
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From production to refining to marketing is never a short 
haul when time is considered. ‘Today, with consumption of all 
petroleum products at a new high, it’s important 


‘that this time from well to pump be held to a minimum. 


In refining, for instance, without efficiency of process plus efficiency 
of equipment, there’s danger of time lost that puts marketing... 


and the industry as a whole ... on the spot. Helping eliminate this lost time, 





while producing a better quality product more economically, is the purpose 


of Universal’s research, engineering, processes and service. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE. CHICAGO 4, ILLINOIS, U.S.A. 


nap! 
ies 


oo 


LABORATORIES: RIVERSIDE, ILLINOIS 


aa 


Universal Service Protects Your Refinery 
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WOUINED to give you ber fer dewaxing 


Only Worthington Chilling Machines 
Are Slanted To Increase Heat Transfer 














A Typical Worthington 
Installation for Complete, 
Dewaxing Service 
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The inclined position of Worthing- 
ton Double-Pipe Chilling Machines — 
with vapor outlet above liquid inlet 
—is an important Worthington ex- 
clusive! 


WHAT “SLANTING” DOES 


All unused liquid refrigerant is 
swept back to the accumulator by 
the vapor’s upward flow. ‘‘Flash’’ 
gas returns directly to the refrigerat- 
ing unit —only liquid refrigerant 
reaches the chilling section. Spring- 
loaded scrapers, inside the inner pipes, 
remove all heat-retarding crystals, 
further increase thermal efficiency. 


refrige rants 





in ee aL GNMENT 
ais ; 
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TAKE 


EXCHANGERS COMPLETE THE TEAM 


Except for their level setting and a 
difference in applying the refrigerant, 
Worthington Double-Pipe Exchang- 
ers have the same general construction 
—featuring safety-scraper drive; 
easily removable, pressure-lubricated 
drive shaft and improved chain-and- 
sprocket main drive. 














Learn why so many complete de- 
waxing plants are using these better 


_ designed, better performing Chillers 


and Exchangers. 

Write for Bulletin C-110-B-15, with 
the details that prove there's more 
worth in Worthington. Worthington Pump 
and Machinery Corporation, Harrison, 
New Jersey. 


RTHINGTON 











A?-11 
Horizontal compressors Shell and tube * Centrifugal Absorption refrigerating Chilling machines 
for all types of refrigerating equipment compressors | machines and e-.changers 
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COUPLINGS . 


STORAGE TANKS 
ENGINES 
EXHAUSTERS . 
INERT GAS GENERATORS 





Dresser Mfg. Div. 


CENTRIFUGAL COMPRESSORS ..... . .« Clark 
CENTRIFUGAL PUMPS ........ « Pacific 
ROTARY POSITIVE BLOWERS. . . . Roots-Connersville 
RECIPROCATING GAS COMPRESSORS . . . . Clark 


. Stacey Bros. 


Roots-Connersville 


Roots-Connersville 
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PACIFIC— Centrifugal Pumps 





You can get all transfer equipment—with variations 
to fit your peculiar problems—from the family of 
Dresser Industries. The family angle is important. 
The several operating member companies do spe- 
cialize—Clark Bros. in reciprocating compressors 
and engines; Roots-Connersville in Rotary Positive 
Blowers; Pacific Pumps in centrifugal. hot oil 
pumps; and Roots has still a different centrifugal. 
But each is engineered to operate with the others 


DRESSER 


NDUSTRIES, INC. 


TERMINAL TOWER CLEVELAND 13, OHIO 


§ 


The only company doing an over-all job 
from well to refinery for the Oil Industry 
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CLARK — Centrifugal Compressors 


for best efficiency. 

But—because Dresser Industries is the only com- 
pany doing an over-all engineering job for the oil 
industry, you can get, from any one of these operat- 
ing companies, unprejudiced advice regarding types 
of equipment which it, itself, does not make, but 
which you will find made by some one of the 
Dresser Industries. There is no need to compromise 
with engineering for the sake of a sale. 


BOVAIRD & SEYFANG Mfg. Co. 
Bradford, Pa. 

BRYANT Heater Company 
Cleveland, Ohio; Tyler, Texas 


CLARK Bros. Co., Inc. 
Olean, New York 


DAY & NIGHT Mfg. Co, 


KOBE, Inc. 
Huntington Park, Calif. 






Monrovia, Calif. Blower Corp 
DRESSER Mfg. Division 
Bradford, Pa. : 


DRESSER Mfg. Company, Limited 
Toronto, Ont., Canada ee ee 
INTERNATIONAL Derrick & Equipment Co, 
Beaumont & Dallas, Texas; Torrance, Calif.; 
Columbus, Marietta & Delaware, Ohio 


STACEY BROS. Gas Construction Company 
Cincinnati, Ohio 

Stacey-Dresser Engineering Division 
Cleveland, Ohio 
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Gasoline Oxidation 
Inhibitors 


Oil Soluble Colors 


Lubricating Oil 
Additives 


Fuel Oil Additives 


Metal-Working 
Lubricants 


Corrosion Inhibitors 













DU PONT... oil soluble colors... 


Establish the 
SALES IDENTITY 


A bright and pleasing color for your 
gasoline is assured by the use of ... 
Du Pont Oil Colors. 


The uniformity of these colors is 


maintained by careful control . 

further checked by electronic colori- 
metric measurement. The result is a 
dependable product of uniform tinc- 
torial strength, shade and solubility. 


Four colors are available. Through 


mixture of two or more a wide range 
of shades can be obtained. For ex- 


ample, copper or bronze in almost any 


RED 
ORANGE 
BLUE 
YELLOW 


of YOUR fuels 


shade can be produced by a combina- 
tion of Du Pont Oil Red and Du Pont 
Oil Orange. Similarly a wide variety 
of greens can be produced through a 
blending of Du Pont Oil Yellow N and 


_Du Pont Oil Blue. 


Samples will be promptly furnished 
for testing in your laboratory. We will 
also be glad to help you select a color 
to meet your requirements. E. | du Pont 
de Nemours & Company, (Inc.), Petro- 
leum Chemicals Division, Wilmington 
98, Delaware. 














Approximate Solubility* of Du Pont Oil Colors 
at 60° F., Grams per Gallon 

Du Pont Du Pont | Du Pont Du Pont 
Oil Yellow N | Oil Orange | Oil Red Oil Blue 
Straight Run Gasoline ...... 27 24 12 23 
Aviation Gasoline ......... 24 25 6 15 
Thermal-Cracked Gasoline ... 42 44 13 4.2 
Catalytic-Cracked Gasoline .. 72 66 23 6.8 

SE ss babickctetwhes 832 242 114 114 

















source, severity of cracking, etc. 


BETTER THINGS FOR BETTER LIVING 
+.» THROUGH CHEMISTRY 


*These data are intended only as a guide since hydrocarbon structure has 
a pronounced effect on solubility. For example, two thermally-cracked fuels 
may have widely different solvency because of differences in the crude 
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above the 


“BREAK-EVEN POINT”’ 


However, maximum profits can 
be achieved only with a process 
unit that runs,—and continues 
to run under optimum operation 
conditions. 


A “good” unit (well-designed 
and well-constructed) may cost 
more — but the increment usually 
represents inexpensive profit 
insurance. 


This large polymerization unit 
must be considered a “good” 
unit. It did its job well. It ran 
without shutdown for 


ofr 


Designed and constructed by Foster Wheeler for the 
Bayway Refinery of the Standard Oil Company of 
New Jersey. 





“THE BEST 1S THE LEAST EXPENSIVE” 


FOSTER WHEELER CORPORATION 


165 BROADWAY + NEW YORK 6, N. Y. | 




















Near East, Far East... South America, South Africa, 


Australia, Norway, Sweden... France..-- Spain... 
Holland ... the list grows where the FW trademark 
is evidence of engineering progress '" petroleum 
refining, steam generation and complete chemi- 


cal process plants. 


FosTER WHEELER CORPORATION 


165 BROADWAY, NEW Yo 








| 








oe 







Here is the C (1) 





fo maximum expansion join 





The corrugations of CMH Expansion Joints are 
scientifically formed by advanced methods developed 
through years of experience. Advanced forming 
methods coupled with carefully controlled heat treat- 
ing minimize the internal stresses normally devel- 
oped in fabrication. Working stresses are held in 
balance by FLEXONICALLY* engineered curvature of 
corrugations to best distribute the forces resultant 
in service. 

These remarkable design features make possible 
completely dependable expansion and misalignment 
control in a compact unit with no maintenance or 
other service attention. 





“FLEXON” iden- 
tifies CMH prod- 
ucts, which have 


*the science of FLEXONICS ...“the controlled bending 
of thin metals for use under varying conditions of temper- 
ature, pressure, vibration and corrosion’... is exemplified 

in the basic products of Chicago Metal Hose Corporation. 


served industry 
for more than 45 
years. 
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Expansion Joint Division 





Expansion Joint 


CMH CONTROLLED - FLEXING 
EXPANSION JOINTS 


Sizes 4" to 24" Inside Diameters. 
For Pressures up to 300 p.s.i. Tem- 

eratures to 900°F. Copper or Stain- 
ess Steel Pressure Carriers. Traverse 
from 5/16" to 6-3/4". Flanged or 
Welding Ends. Control Rings Corru- 
gation-mated to close working tol- 
erances. 


CMH FREE-FLEXING 
EXPANSION JOINTS 


Sizes 4" to 24’ Inside Diameters. 
For Pressures up to 30 p.s.i. Temper- 
atures to 900°F. Copper or Stainless 
Steel Pressure Carriers. Flanged or 
Welding Ends. 


Get full details today. Write for the 
new CMH Expansion Joint Bulletin 


EJ-47. 


CHICAGO METAL HOSE CORPORATION 


° Maywood, Illinois 


Plants at Maywood, Elgin and Rock Falls, Illinois 
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to meet every 
refining need... 








Consult our technical staff for 
complete information or assist- 
ance in the use of AEROCAT 
Cracking Catalysts to meet your 
refining needs. 


Other Cyanamid Petroleum Chem- 
icals include AERO* Specialty 
Catalysts for many chemical proc- 
esses and AEROLUBE** Additives 
for improved motor oils. 





American 





When Performance Counts... Call on Cyanamid | Cyanamid Company 


Petroleum Chemicals Department 


*Trade-mark 
**Reg. U. S. Pat. Off. 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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What's Happening! (“2 


Summary of Current News Developments Concerning Oil Men 


SYNTHETICS 


A gigantic synthetic fuel industry capable of pro- 
ducing 2 million b/d of liquid fuels is advocated by 
Interior Secretary Krug. Establishment of such a 
capacity, Krug says, would require an expenditure 
of $9-billion, along with 16 million tons of steel. 

Reasons for Krug’s proposal are increasing do- 
mestic and world-wide demand for petroleum at same 
time U. S. production capacity is decreasing. “It is 
clear now,” says Krug, “that the U. S. cannot rely 
exclusively on petroleum to supply all future require- 
ments for liquid fuels and related products.” 


Industry reaction was quick—and tart. Bruce K. 
Brown, vice president of Indiana Standard and chair- 
man of the Military Petroleum Advisory Committee, 
was first challenger. Appearing before House Armed 
Services Subcommittee, Brown stated “I am con- 
vinced that we can get more oil—quicker—by mak- 
ing steel available to the oil industry than by any 
other method.” 

Even the starting of a few large-scale synthetic 
plants as advocated by Krug, he said, “would, be- 
cause of their enormous requirements for steel, cut 
down the immediate availability of oil by depriving 
the industry of steel it needs this year and next year.” 


Neither economically practical nor desirable now 
was the opinion expressed by P. C. Keith, president of 
Hydrocarbon Research, with respect to the govern- 
ment’s proposed coal hydrogenation plants. Instead, 
he suggests (1) gasification of coal to relieve heat- 
ing oil demand and’ (2) synthesis of 650,000 b/d of 
fuel oil and gasoline from 2 to 2.5 trillion cu. ft. 
of natural gas to supply requirements in excess of 
“natural” production. 


Immediate construction of three plants of com- 
mercial size—oil shale, coal hydrogenation, gas syn- 
thesis—is part of Krug’s plan. Each plant would 
have 10,000 b/d capacity, and total cost would be 
$300- to $400-million. Bill authorizing such a pro- 
gram was introduced in Congress Feb. 20—H.R. 5475. 

Although Krug emphasized repeatedly in appear- 
ance before House Public Lands Committee Feb. 9 
that he doesn’t feel that government should get 
into commercial production of synthetics, he warned 
that if private capital doesn’t develop a commercial 
synthetic liquid fuels industry, the government would 
take over the job. Creation of such an industry is 
“so important,” he said, that “if government has 
to do all of it, it should do it.” 


Bureau’s research program on synthetics was virtu- 
ally assured of more money and time with passage 
by both House and Senate of bills to add $30-mil- 





lion to the authorized appropriation for study into 
methods of producing synthetic liquid fuels. Bills 
also extend the program an additional three years— 
to June 30, 1952. (More details, pp. 207, 208, this 
issue. ) : 


CONSTRUCTION, EXPANSION 


Rock Island Refining Corp. will install a 5000 b/d 
Fluid catalytic cracking unit at its Rock Island, Ind., 
refinery. Universal Oil Products Co. will design and 
engineer the unit. 


Humble Oil & Refining Co. has announced plans 
for expanding its Baytown refinery with a $19-mil- 
lion program, to be started this year. Chief item 
is a new 45,000 b/d pipe still which will expand 
present capacity by nearly 20%. 


Witco Hydrocarbon Corp. has been organized by 
Witco Chemical Co. to process 15 million cu. ft. 
of natural gas daily to produce 2000 b/d of gasoline, 
butane and propane, as well as channel black. 


Cities Service Oil Co. plans a $2,500,000 plant to 
compound more than 16 million gals. of lubricating 
oil and to manufacture between 5 and 7 million lbs. 
of grease annually. Ground for the project has been 
purchased in metropolitan Chicago, 42 acres on the 
east side of Cicero Ave. abutting the Sanitary Canal. 
Plans call for completing the plant by mid-1949. 
Blending stocks will be obtained from the new solvent 
lube oil plant now under construction at Lake Charles, 
La., by Citcon Oil Corp., owned by Cities Service 
and Continental Oil Corp. 


Gulf Oil Corp. has been reported to have long 
range plans for a $40-million refinery on Staten 
Island in New York Harbor, although no confirmation 
has been received from the company. Proposed site 
is said to be on land already owned by Gulf. 


LABOR 


Hourly wages increase of 30c will be demanded by 
the Oil Workers International Union (CIO). The deci- 
sion to seek the increase, announced Feb. 11, was ap- 
proved by the union’s National Policy Committee at its 
recent meeting in Ft. Worth, and was taken, the com- 
mittee said, “to protect members against the ravages 
of inflation.” 


Payment of the increase from profits apparently 
will be the theme song OWIU will use in pushing its 


Information on these pages is obtained through the nation-wide news coverage services of PLATT’S OILGRAM NEWS 
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demands. An official statement issued at the time 
the 30c demand action was announced said in part 
that the wage advance could “easily be granted 
from a thin slice” of profits without “the slightest 
increase in the price of gasoline or fuel oil.” 


Strikes to win the increase may be resorted to, 
OWIU president O. A. Knight has stated. In a speech 
made Jan. 29 before some 500 members of Local 227 
in Houston, Knight said the union will strike if 
necessary to win its campaign for a third round of 
postwar wage hikes. 


An 8c per hour raise has been granted workers 
at the Port Arthur refinery of Gulf Oil Corp. This 
blanket increase is retroactive to Jan. 1 and is added 
to the basic wage rates; it is not a cost of living 
bonus. The increase was granted without any ex- 
tension of present union contract with Gulf, which 
expires in May. , 


SUPPLY AND DEMAND 


Crude production reached a new peak during the 
week ending Feb. 14—5,347,175 b/d. That was the 
third new production record in five weeks. Pro- 
duction during same period a year ago was 4,757,- 
650 b/d. 


Crude runs to stills, however, fell off from their 
all-time record peak of 5,637,000 b/d for week ending 
Jan. 3, 99.4% capacity. Low point was 5,348,000 b/d 
for week ending Feb. 7, reflecting in part, at least, 
effect of cold wave then prevalent and which stopped 
barge shipments of crude to some refineries. Crude 
runs during same period last year were 4,788,000 b/d. 


Total motor vehicle registrations in 1947, accord- 
ing to R. L. Polk & Co., automotive industry statisti- 
cians, rose to 33,453,776, including 2 million addi- 
tional passenger cars—which explains in part the in- 
creasing gasoline demand. 


Diesel locomotive horsepower, another large factor 
in petroleum demand picture, will be trebled by 1953, 
according to a prediction by the Diesel Engine Man- 
ufacturers Assn. Present diesel locomotives in serv- 
ice today represent 7,166,436 h.p—and more than 
twice that amount, 15,000,000 h.p., is expected to 
be added in next five years. 


EARNINGS 


Nearly 2/3 of net earnings by 30 leading oil com- 
panies were retained in 1947 to finance capital ex- 
penditures of $1,950,000,000, according to Joseph E. 
Pogue, vice president of Chase National Bank. 


Frontier Refining Co. proudly announced Feb. 6 
that its six-month’s net profit for period ending Nov. 
30, 1947, was $270,969.62—275% over earnings re- 
ported for corresponding period in 1946. Frontier’s 
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report characterized as “fuzzy thinking” the idea 
held by some that company earnings reports should 
be toned down, thereby implying that profits are 
really a minor motive for business enterprise. “The 


- great bulk of American men and women,” the com- 


pany’s statement said, “admire a successful profitable 
business. They believe wholeheartedly in the profit 
motive.” 


Sun Oil Co. reported net earnings of $24,339,912 
for 1947, compared with total of $14,726,551 in 1946. 
In addition to normal reserves for depreciation, Sun 
last year set aside an extra $4,800,000 to offset 
increased replacement costs. 


MISCELLANY 


“Two very peculiar ideas” appear to possess the 
public according to Rep. Heselton (R., Mass.)—one 
is that premium gasoline is better than regular and 
the other that oil should be changed every 1000 
miles. He says industry sources have informed him 
that premium is “no better than regular for ordinary 
driving and actually worse on hills;” also, that oil 
change once in 5000 miles or even more should be 
often enough. He wants military to advise Congress 
on the questions. 


Octane ratings continue to climb, according to 
latest motor fuels survey of Bureau of Mines. Pre- 
mium and regular fuels averaged 79.2 and 75.1, re- 
spectively, in summer of 1947, compared to 78.3 and 
74.4, respectively, in 1946. 


Gum gummed the works for about 250 Detroit 
motorists last month. The trouble started after a 
quantity of aromatic distillate, which analysis later 
showed to have a gum content of 480 mg. per 100 ml., 
was used for blending purposes in motor fuel. The 
distillate, a by-product from a chemical firm mak- 
ing glycol, had been sold for what it was to an oil 
distributing company, according to Detroit city of- 
ficials. It was then, however, sold as petroleum 
naphtha to two men connected with a small in- 
dependent refining company. Unwary motorists who 
got “stuck” had repair bills as high as $170-$180. 


TRANSITION 


Standard Oil Co. of New Jersey passed out of 
existence last month—but in name only. Henceforth 
the concern will be known as Esso Standard Oil Co. 
Standard Oil Co. of N. J. has frequently been con- 
fused in the past with its parent company, Standard 
Oil Co. (N. J.), a confusion which the new name 
will help eliminate. 


Pana Refining Co. sold its 4000 b/d refinery at 
Pana, Ill., to Illinois Farm Supply Co., oil co-op af- 
filiate of Illinois Agricultural ‘Assn. 
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ESIGNING, fabricating and erecting refinery Perfection that results from years of fabricat- 
equipment that functions under a wide range ing experience and a rigid inspection system as- 
of pressure, vacuum and temperature conditions, sures you of equipment with an extra margin of 
has long been a world-wide CB&I service to the pe- quality when you specify CB&I steel plate struc- 
troleum industry. We are equipped to build steel _ tures. 
plate structures in accordance with code require- BUILDERS OF 


ments including x-raying and stress-relieving of 


, oF sy ; i Towers 
vessels up to 13 ft. 6 in. in diam. se sarc may atid a Sails 
The photo above shows two 8-ft. by 21-ft. 11-in. 0 ang ty Cracking Chambers 
absorber residue scrubbers and two 8-ft. diam. by Refinery Drums Scrubbers 
42-ft. crude separators we built and erected for an Pressure Cylinders Catalytic Towers 
oil company in Venezuela. . +. to meet modern refinery specifications 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO and GREENVILLE, PENNSYLVANIA 


ee, See 2114 McCormick Bidg. RS oi 46s aw iehace oes 2103 Healey Bidg. Philadelphia, 3. .1630-1700 beer Street Bidg. 
New York, 6........3310-165 Broadway Bldg. ae, J 1527 North 50th St. Havana 402 Abreu Bidg. 
Coameteme, 26... ....06 5666s 2215 Guildhall Bldg. i SANE eee 1620 Hunt Bidg. San Francisco, 11. -1208- 22 Battery Street Bldg. 
Los Angeles, 14.......... 1426 Wm. Fox Bidg. Houston, 2......2130 National Standard Bldg. Detroit, 26... .1532 Lafayette Bldg. 
REPRESENTATIVES AND LICENSEES 
Chicago Bridge & Iron Company, Limited, Apartado 1348, . Leopoldo Sol & Cia., Reconquista 558, Buenos Aires, Argentina 
Caracas, Venezuela Horton Steel Works, Limited, Fort Erie, Ontario, Canada 
Ateliers et Chantiers de la Seine Maritime, Paris, France Whessoe, Limited, Darlington, England 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
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HOW BIG SHOULD 
AN ORCHESTRA 
BE? 





can play ... but only a symphony can bring out all the tonal variations 
and quality of a complicated masterpiece. 


The symphony is better, of course, because no instrument is missing 
— nothing has to be improvised. The most minute values are brought 
out by an integrated organization of highly talented individuals —each 
adding to the special talents of the others. 


It’s much the same in creative engineering. No one man can hope 
to know all that has to be known about the design and construction of 
a modern refining unit. Collaborating on the problems of Kellogg 
clients are more than 1,000 topflight engineers and technicians in 22 
different fields —a pool of enginering “know-how” that is unique in 
the annals of petroleum processing. 


A 4-piece band can carry any melody that a big symphony orchestra 


~ THE ML W. Kexztoce Company 


A SUBSIDIARY OF PULLMAN INC. 
ENGINEERS TO THE PETROLEUM INDUSTRY 
NEW YORK JERSEY CITY LOS ANGELES TULSA HOUSTON TORONTO LONDON PARIS fmntasa) 
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TOMORROW 


... IN PETROLEUM TECHNOLOGY 


Current technological and economic developments are discussed 
in the light of their future bearing on petroleum refining operations. 


Topics include: 


@ Methanol production from natural gas increasing. 


e@ Coal tar losing to petroleum as source of chemicals. 


@ More technical data released on Synthine process. 


@ Synthetic detergents continue to attract attention. 


Methanol-From-Gas 
Increasing in Volume 


HEMICAL TRADE MISNOMERS 

are always the subjects for mirth, 
but often at the expense (financial) 
of some branch of the industry in-e 
volved. No better example could be 
cited that methanol, still commonly 
called “wood alcohol” although less 
than 10% of its present production 
comes from wood. The synthesis of 
methanol has taken over this field 
so completely that the producers of 
this substance by the destructive dis- 
tillation of wood have not increased 
their output in 20 years and have had 
to fall back upon the “desirable im- 
purities” (for denaturing ethanol) as 
the sole economic prop for their con- 
tinued existence. 


Two very recent articles(1), (2) 
have covered this subject in such de- 
tail that any lengthy discussion here 
would be unwarranted. As Williams 
points out, however, it is highly signi- 
ficant to note that, although as re- 
cently as 1946 “71% of the carbon 
monoxide used for methanol produc- 
tion was obtained from coal or coke, 
in 1948 77% of this raw material will 
be derived from natural gas.” 


Production of synthetic methanol in 
1946 totaled 74,000,000 gals.; 80,- 
000,000 gals. were produced in 1947 
(plant capacity at the end of the year, 
84,000,000 gals. per year); and Wil- 
liams estimates that 110,000,000 gals. 
will be produced in 1948. “In 1949, 
capacity will be about 138,000,000 
gals. Further expansion is probable 
up to 150,000,000 gals. if and when 
Hayden Chemical Co. decides to oper- 
ate its Morgantown plant.’ (1) 


At present, two companies, du 
Pont and Carbide and Carbon, “‘pos- 
sess 90% of the country’s operating 
synthetic methanol capacity”; other 


(1) Williams, A. A., ‘‘Methanol Industry 
Makes Plans for the Future,’’ Chemical 
Engineering 55, No. 1, 110-13 (1948). 


(2) Stenerson, H., ‘‘Behind the Markets 
(Methanol),’’ Chemical and Engineering 
News 26, No. 5, 350 (1948). 
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producers include the Celanese Corp., 
Cities Service, and Commercial] Sol- 
vents. The latter company is ex- 
pected to begin operation of its new 
plant at Sterlington, La., early in 
April; du Pont “has started partial 
operation of its natural gas synthes- 
is venture at Sabine River, Texas’ (2); 
and the Solvay Process Corp. (at 
South Point, Ohio) was scheduled 
to start operation in February of its 
converted wartime ammonia plant. 
The Spencer Chemical Co. is also 
converting a wartime ammonia plant 
at Military, Kansas. This plant, in- 
cidentally, will use natural gas, while 
Solvay’s will employ coke as raw ma- 
terial. Another new producer the Mc 
Carthy Chemical Co., is scheduled to 
enter the field this year. 


“For competitive reasons, and also 
due to the world’s ungent need for 
nitrogen fertilizer, there is no cause 
to examine the position of (other) 
government built ammonia plants,” (1) 
atleast for the present. “The only 
possible exception is the case of the 
du Pont-built and (postwar) Heyden- 
operated plant at Morgantown, W. 
Va.” This plant cou’d actually pro- 
duce 70,000,000-80,000,000 gals. of 





Annual Index Ready 


The annual subject and author 
index of all material published 
in PETROLEUM PROCESSING dur- 
ing 1947 (January through De- 
cember) is now ready. You may 
secure your copy without charge 
by requesting Item No. 25 (see 
pg. 273) on this month’s 

What’s New” card. Or send 
your request to 


Reader’s Service Department 
PETROLEUM PROCESSING 
1213 West Third St. 
Cleveland 13, Ohio 











methanol per year, but probably will 
never be operated at more than a 
fraction of this rate. 


Nearly 80% of all the methanol 
produced is consumed in formalde- 
hyde synthesis (chiefly for plastics) 
and used as an antifreeze and both 
of these uses are expected to increase. 
It is interesting and important to 
note that, although methanol syn- 
thesis is really a high-pressure varia- 
tion of the Synthine (Fischer-Trop- 
sch) process, very little methanol 
will be produced as a by-product from 
synthine plants under construction in 
Texas and Kansas, since the process 
variants to be used are deliberately 
not “conducive to the production of 
single-carbon-atom compounds.” (1) 
Methanol prices, over the years, have 
declined steadily, although a sharp 
increase (10c per gal.) was registered 
in 1947, chiefly because of heavy de- 
mands. 


While natural gas is now recognized 
as the least expensive raw material 
for methanol synthesis and demand 
will probably exceed supply for the 
next year or so, it seems unlikely 
that many additional petroleum com- 
panies will decide to enter this field 
in the near future. Projected capacity 
appears quite capable of taking care 
of potential heavy demands, and only 
some unusual combination of circum- 
stances, such as the desire and abil- 
ity to produce its own antifreeze, 
should inspire any new petroleum 
company to erect a plant. 


More Technical Data 
On Synthine Process 


HAT with the political and eco- 

nomic furor now raging on the 
subject of synthetic liquid fuel plants 
and the necessity for any such pro- 
gram as the 2,000,000 b/d proposal 
urged by Secretary of the Interior 
Krug, it would be all too easy to 
miss the fact that more technical in- 
formation is becoming available on 
the processes in question, particularly 
the Synthine process. 


While this is not a book review 
section, it is not amiss to call atten- 
tion here to the publication last 
month of the first book devoted to 
this process.“ As interestingly put 
in the foreword by Dr. H. H. Storch 
of the Bureau of Mines, present know- 
ledge on this process is like the foun- 
dation and framework of a building; 
the future design is indicated, but 
much work remains to be done. The 
book in question is intended as a 
summary of what is known and a 
guide to existing information. 


German technology is included in 
the discussion of the various phases 
of the process, and three appendixes 


(3) Weil, B. H. and Lane, J. C., Synthetic 


Petroleum from the Synthine Process, 
Remsen Press (Brooklyn), 1948. 
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—on patents, government-issued re- 
ports, and additional references—sup- 
plement the several hundred sources 


listed in chapter bibliographies. As ' 


pointed out in a detailed section on 
“Basic Economics,” there appears to 
be no doubt of the economic as well 


as technical merits of the Synthine . 


process. 

No book can be more up to date 
than the day it was sent to the print- 
er, however, so that it is not sur- 
prising that some valuable additional 
information is contained in a very re- 
cent article on this subject.(+) 


Many details and discussions of 
pertinent factoxs are included in this 
article. Mention is also made of the 
320,000 lbs. per day of water-soluble 
oxygenated chemicals and 100,000 Ibs. 
per day of oil-soluble chemicals 
which will be potentially avail- 
able; the probable economic im- 
pact of these chemicals incidentally, 
has been discussed in detail in a 
recent paper.(5) It certainly does ap- 
pear that much is known about the 
Synthine process, but it is equally 
clear that much basic data must still 
be obtained before the mechanisms of 
the process become perfectly clear. 
Such needed research and commercial 
operations will apparently be con- 
ducted simultaneously in the next 
few years. 


Coal Tar Losing Out 
As Source of Chemicals 


” HE day of industrial aromatics 


based exclusively on the by- 
products of coal carbonization is 
coming to a close ... Petroleum raw 
materials will eventually be the 
principal base.’’(6) When such a 
statement is made by an eminent 
chemical engineering economist, it 
can be readily accepted by those who 
have long held the same _ opinion, 
based on statistics and market trends. 
Little need be said here by way of 
elaboration. Toluene is already very 
much of a petroleum chemical; 
naphthalene from coal tar of nec- 
essity is being supplemented with 
petroleum ortho-xylene for the pro- 
duction of phthalic anhydride; “ben- 
zene is today almost in a position of 
balance between production and de- 
mand,” for the first time in history, 
and rising demands forecast the need 
for additional production from petro- 
leum. 
As regards benzene, Weiss‘*) gives 
some particularly interesting fig- 
ures. In 1947, the potential supply 


(4) Latta, J. E. and Walker, S. W., ‘‘Com- 
mercial Application of Hydrocarbon Syn- 
thesis in the United States,’’ Chemical En- 
gineering Progress 44, No. 2, 173-76 
(1948). 


Sullivan, F. W., Jr., ‘‘Fuel Synthesis By- 
Products As A Source of Chemicals,’’ 
Chemical Engineering Progress 43, No. 12, 
Supp. pp. 13-17 (1947). 

Weiss, J. M., ‘‘Economic Trends in Coal 
Tar Hydrocarbons,’’ Chemical and Engi- 
neering News 26, No. 4, 238-40 (1948). 


(5 


~ 


(6 


— 


from coal-tar “light oil” was about 
1,200,000,000 Ibs., of which about 
400,000,000 Ibs. were used for “aniline, 
maleic anhydride, dichlorobenzenes, 
monochlorobenzene (other than 
phenol and aniline), nitrobenzene 
(other than aniline), diphenyl, and a 
great diversity of miscellaneous 
chemicals and special solvent uses 

. . These uses are not very sensi- 


. tive to price changes and will ab- 


sorb considerable advances so that 
they will take benzene in preference 
to the other lines of. use.” 

The remaining 800,000,000 Ibs. of 
benzene was used about as follows: 


Benzene 
used (Lbs.)' 
Ween 65 5 2522337 235,000,000 
Pewee 2... Risa 280,000,000 
Nylon ’ 125,000,000 
Detergents .......... 50,000,000 
690,000,000 


“The apparent excess of about 110,- 
000,000 Ibs. (15,000,000 gals.) was 
partly, at least, taken up by exports 
as well as by a certain amount of 
stockpiling,”(3) plus very slight use 
as “motor benzol.” Since phenol capa- 
city will require about 350,000,000 
Ibs. of benzene in 1949, output of 
maleic anhydride is rising sharply 
and will require 60,000,000 Ibs. of 
benzene in 1948, and styrene capa- 
city is around 550,000,000 Ibs. higher 
than the above figure, future ben- 
zene demands will be of record pro- 
portions. 


In addition to coke oven benzene, it 
is true that 180,000,000 Ibs. of ben- 
zene per year (25,000,000 gals.) “may 
be expected from the distillation of 
coal tar and water gas tar as well as 
from certain petroleum cracking 
operations in California. This will not 
be enough to balance all other uses 
of benzene.’’(6) 


While cyclohexane (from _ petro- 
leum) and furfural will help out as 
raw materials for nylon; while to- 
luene (which is now little more costly 
than benzene) will be increasingly 
used for detergents and other pur- 
poses, “the only permanent solution 
will be to produce benzene in some 
other way, and petroleum cracking 
is the only visible economic probabil- 
ity. . . The best informed opinion 
(however) seems to be that it will 
require a price level of 30c per gal. 
or more to make it interesting as a 
venture,” (6) but it appears quite prob- 
able that benzene prices will rise 
gradually from their present level of 
19c per gal. “sooner or later—prob- 
ably sooner” pass toluene in price 
(23c per gal.) and reach “a point 
where its synthesis by cracking petro- 
leum is economic. 


“The future (of industrial aro- 
matics) depends on petroleum raw 
materials and, as the needs increase, 
this source will be expanded so that 
eventually it will be the principal 
base of these products.” 


Synthetic Detergents 
Attract Attention 


‘S Business Week points out,(?) 

“manufacturers are going in for 
further development and marketing of 
soapless soaps as soap fat prices 
rise.” In particular, Colgate-Palm- 
olive-Peet Co. is said to be ready to 
begin a national sales campaign on 
its new detergent toilet “soap”, Vel, 
following highly successful market 
testing of the 25-cent bars in four 
midwestern areas. “A favorable fac- 
tor is the name, which is the same as 
that of the company’s well-estab- 
lished soap flakes.” 


As it happens, Vel “soap flakes” 
are also synthetic detergents, said to 
be made from the Oronite Chemical 
Co.’s “D-40,” an alkyl aryl petroleum 
sulfonate. Base-product economies of 
similar detergents were graphically 
illustrated in a recent advertise- 
ment(8) of National Aniline which 
shows that Nacconol NR has sold for 
13 cents per pound since 1940, while 
“88% tallow chip soap” has cost more 
than this since October, 1946 (29.5 
cents per pounds in November, 1947). 


Incidentally, the Colgate toilet 
“soap” is of considerable interest as 
another indication that the detergents 
industry is overcoming previous diffi- 
culties concerned with preparing de- 
tergents in bar form. In line with 
this, Chemical Industries recently 
stated (9): 


“Keep an eye open for a new cake- 
form synthetic detergent. Produced 
experimentally in Atlas Powder Co.’s 
laboratories, its commercial possibili- 
ties are now being evaluated. It is 
based on G-1226 (a fatty acid poly- 
oxyethylene derivative) and an or- 
ganic filler. Atlas’s manufacturing 
and sales policy is not yet definite; 
it may license cake-forming process 
to customers.” 


It is interesting to watch the de- 
velopment of acceptance of a “new 
idea” by the petroleum industry or 
the chemical industry. Ten years ago, 
few would have forecast that the 
economic significance of the Synthine 
process would now be commonly ac- 
cepted, and not many more would 
have been enthusiastic about the pos- 
sibilities of synthetic detergents as 
direct competitors for soap. Times 
have changed, and these changes, 
coupled with scientific and techno- 
logic advances, have brought many 
facts into focus. No one can safely 
predict exactly what part of the 
soap market will be eventually taken 
over by the synthetic detergents, but 
it certainly seems likely it will be a 
large one. 


(7) Anon., ‘‘Soapless Soap Scores,’’ 
Week, No. 961, 53 (1948). 
(8) Anon., ‘‘Cost Comparison—Nacconol NR 


vs. Soap,’’ Chemical Industries 62, No. 1, 
11 (1948). 


Business 


(9) Anon., ‘‘Newsletter,’’ Chemical Industries 
62, No. 1 (1948). 
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Visit our booth 
at the 


International Petroleum Exposition 
at Tulsa, Oklahoma, 
May 15-22 





Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


STEELS 
* 
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ASME Boiler Code Committee Approves 


ADDITIONAL TYPES OF CLAD STEEL PLATE COMPLYING 
WITH ASME CLAD STEEL SPECIFICATIONS FOR 
FUSION-WELDED PRESSURE VESSELS 












Type 405 Stainless-Clad Steel has been 
approved for U-69 and U-70 construction 
without the necessity of stress relieving. 
Monel-Clad and Inconel-Clad Steels have 
been approved for fusion-welded pressure 
vessels. Special temperature and pressure 
restrictions on the use of Nickel-Clad Steel 
have been removed. These revisions are in- 
cluded in the new interpretation under 
Case 896 of the ASME Boiler Code. 
Materials covered by this approval are 
described in ASME (also ASTM) Specifi- 
cations SA-263 on chromium steel clad 
plates, SA-264 on chromium-nickel steel 
clad plates and SA-265 on nickel and 
nickel-base alloy steel clad plates. Com- 
plete details of the Case appear in the 


Fabricating Clad Steel 
pressure vessels in accord - 
ance with paragraph U-69 
of the Boiler Code. These 
vessels, being built of 15% 
Lukens Stainless-Clad 
Steel (stainless type 316 
with .03 max. au are 
40’ long by 13’ in diameter. 


February, 1948, issue of “Mechanical 
Engineering”. 

Lukens Clad Steels—Nickel-Clad, Stain- 
less-Clad, Inconel-Clad and Monel-Clad— 
can be ordered to these Specifications. Each 
Clad Steel plate is a precision product, con- 
trolled from assembly to finish, consisting 
of a layer of the corrosion-resistant metal 
permanently bonded to a backing plate of 
ASME specification steel. 

Lukens Clad Steels represent the most 
complete range available to industry. For 
additional information write for Bulletins 
338 and 255, Lukens Steel =o 
Company, 443 Lukens co <> 

om, “ : ; CAP 
Building, Coatesville, ,, W* 


Pennsylvania. 







SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


















McKee is Building Five New 
COMPLETE REFINERIES 


The McKee organization. now has in 





progress for the Petroleum Industry five 


complete refineries, each involving diver- 


sified processing units, steam and power 


plants, service facilities and auxiliaries. 


MCKEE 





























DAY, as a result of two decades 

of foresighted research, the pe- 
troleum industry has the necessary 
development experience to produce 
synthetic liquid fuels on a commercial 
scale—if and when natural crude is 
unable to meet the demand. 

That is the consensus of leading pe- 
troleum researchers and technologists 
in the country, expressed in a recent 
nation-wide survey of major oil com- 
panies. The survey was conducted by 
PETROLEUM PROCESSING to determine 
as accurately as possible just what 
our industry has been doing in the 
field of synthetic fuels. 

Among other things, the survey dis- 
closes on the research side of the pic- 
ture that: 

(1) Nearly $30,000,000 of private 
capital has been expended by oil com- 
panies during the past 2-3 years on 
synthetic liquid fuels research. 

(2) Their present research expendi- 
tures on synthetics are at the rate 
of about $10,000,000 a year—with 
prospects that the figure will go up, 
not down. 

(3) Practically every major oil 
company is now active in the syn- 
thetic fuels field, a few only recent- 
ly, the majority for a considerable 
length of time, and at least one for 
over 20 years. 


Commercial Plants, Too 


On the commercial side, this exten- 
Sive background of research and de- 
velopment work is already making it- 
self apparent: 

(1) Two commercial processes for 
producing liquid fuels from natural 
gas are now available for licensing. 

(2) Two commercial plants for con- 
verting natural gas into gasoline and 
other fuels are under way, one ac- 
tually being constructed. 

(3) A third commercial plant for 
gasifying coal and converting it to 
liquid fuels is being designed in this 
country for a South African firm. 

The survey emphatically refutes the 
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Two Decades of Research Put Industry 
On Top of Synthetic Fuels Problem 


By WILLIAM F. BLAND 
Engineering Editor 
PETROLEUM PROCESSING 


impression given by most newspaper 
accounts of current congressional in- 
vestigations and committee hearings, 
which lead the average layman to the 
conclusion that everything we now 
know about converting coal, natural 
gas and shale into gasoline, Diesel 
oil and fuel oil is the result of work 
done by the Bureau of. Mines. 

Most oil companies are fairly tight- 
mouthed about just what they’re do- 
ing in the way of research on syn- 
thetics, what processes they’re inter- 
ested in and how much they’re spend- 
ing. And even though their attitude 
backfires by creating an incorrect 
impression on the public, it is under- 
standable—considering that the syn- 
thetics field may shortly become very 
competitive. They are not willing to 
disclose to the general public—and 
thereby to other oil companies—the 
exact nature, extent, costs and other 
details of their research work. 

Research on the subject is not new 
to them, however, as the survey has 
brought out. Many authorities who 
discussed the situation with PETRO- 


LEUM PROCESSING pointed out that . 


achievements of the oil companies 
to date in preparing for the commer- 
cial production of synthetic fuels are 
far more important than those of the 





The Sources 


In gathering the factual data 
presented in this article, seven 
members of the editorial staffs 
of PETROLEUM PROCESSING and 
National Petroleum News con- 
tacted 29 executives connected 
with 21 major oil companies 
and affiliated organizations. 
The data was secured by means 
of personal interview, long dis- 
tance telephone, teletypewriter, 
telegram and mail. 











government program being carried 
out by the Bureau of Mines*. 


As one oil company executive 
stated, the Bureau has done some 
valuable work, but industry is putting 
@ great deal. of emphasis on synthetic 
fuels research and development and 
is “definitely carrying the ball’ on 
research on synthetic fuels from nat- 
ural gas. ‘ 


S. O. D. Active Since 1929 


Among private oil companies, 
Standard Oil Development Co., re- 
search subsidiary of Standard Oil Co. 
(New Jersey), is one of the most ac- 
tive in synthetics research. E. V. 
Murphree, president of the Develop- 
ment firm, told PETROLEUM PROCESS- 
ING that his company has already 
spent a total of $10,000,000 on recent 
synthetics research. This figure does 
not include lange expenditures made 
on hydrogenation of oil and coal. 


(In hearings of the House Armed 
Services Oil Subcommittee in Wash- 
ington Feb. 25 it was stated by 
Murphree that his company has spent 
$26,000,000 for research and devolep- 
ment work on coal hydrogenation.) 


S.O.D.’s interest in synthetic fuels 
dates back to 1929, when it began 
investigating work on coal hydrogen- 
ation. Since then it has also done con- 
siderable work on shale, and has de- 
voted a major portion of its research 
at various times to improving the 
basic German Fischer-Tropsch proc- 
ess, now commonly referred to as the 
gas synthesis process. At present, 
S.0.D. is doing a great deal of work 
on gasifying coal to produce a syn- 
thesis gas for conversion to liquid 
fuels. 


In co-operation with Pittsburgh 
Consolidation Coal Co., the Develop- 


ment company is now building a pilot | 


plant near Pittsburgh for research 





* For a review of developments in the Bu- 
reau’s program during 1947 see pp. 207, 208 
in this issue of PETROLEUM PROCESSING. 
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General view of part of the pilot plant operations of Standard Oil Development Co. 
at Baton Rouge, La. S. O. D. at present has three pilot plants of up to 10 b/d capa- 
city operating at Baton Rouge, all on the conversion of natural gas to liquid fuels 


on this subject. The basic plant for 
this .joint research activity is ex- 
pected to be in operation late this 
spring, and will cost, along with the 
research, $1-1.5-million. If it is de- 
cided to build a full demonstration 
plant, it will probably cost in the 
neighborhood of $2,000,000 additional, 
along with the research, according to 
Murphree. 


Also Building Shale Plant 


S.0.D.’s oil shale work will be car- 
ried out in a demonstration plant 
now being built at Baton Rouge, La., 
which will employ a double-vessel 
retorting system. Standard’s double- 
vessel method, which Murphree 


feels is a promising development, is 
an outgrowth of work undertaken for 
the Board of Economic Warfare dur- 
ing the war, when use of oil shale in 
Australia was considered to provide 
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some liquid fuel supply for that 


‘country. 


This shale demonstration plant will 
have a charge capacity of 18 tons 
of shale daily, from which it is ex- 
pected to retort 13 b/d of oil. Shale 
will be provided by the Bureau of 
Mines from its demonstration mining 
operations at Rifle, Colo. 

From another source it has also 
been learned that S.0O.D. is conduct- 
ing tests at its Elizabeth, N. J., and 
Baton Rouge laboratories on methods 
of refining the shale oil now being 
produced by the Bureau at its Rifle 
retorting plant. 

Work on the synthesis process is 
being carried out in the Develop- 
ment company’s laboratories at both 
Elizabeth and Baton Rouge. Four 
to five pilot plants have been set up 
at these points for converting natural 
gas to liquid fuels, with three present- 











ly in operation. All of those operat- 
ing are at Baton Rouge, and the 
largest has a capacity of 5 to 10 b/d. 


Texaco Also Active 


The Texas Co. is another leader 
among oil companies in research on 
synthetic fuels. Just last month Dr. 
W. E. Kuhn, manager of Texaco’s 
Technical and Research Division, esti- 
mated that his company had spent 
approximately $1,000,000 last year on 
synthetics research, and would spend 
the same amount in 1948. The com- 
pany, according to Kuhn, has “a 
very substantial number of techni- 
cal manpower assigned to work of 
this nature.” These figures on re- 
search expenditures, it was under- 
stood, do not include Texaco’s finan- 
cial support of research conducted by 
Hydrocarbon Research Inc. 

At the same time that Kuhn 
revealed Texaco’s synthetic fuel re- 
search expenditures, L. C. Kemp, Jr., 
Texaco’s director of research, re- 
ported completion of new laboratory 
buildings and a 12 b/d Hydrocol gas 
synthesis pilot plant at Montebello, 
Calif. Research at the Montebello 
facilities, Kemp said, is devoted 
entirely to synthetic fuels. 

The Texas Co. has in operation at 
the present time at least a dozen 
pilot units on various phases of the 
synthetic fuels problem. 

Work being done in the Texaco 
laboratories is primarily concerned 
with the gasification of coal and 
heavy fuel oil, and improvements of 
the Hydrocol process. Although the 
company holds large shale acreage 
in Colorado, it at present is conduct- 
ing no research in oil-from-shale. It 
has done extensive work in the past, 
however according to Kuhn, on 
shale oil processing, and will do ad- 
ditional work as various types of 
shale oil become available from re- 
torting studies now being made by 
the Bureau of Mines and others. 


Indiana Standard Favors Gas 


Considerable research work has 
been done by Standard Oil Co. (Ind.) 
and its subsidiary, Stanolind Oil and 
Gas Co., in developing a commercial 
method for producing liquid fuels 
from natural gas. According to J. K. 
Roberts, research director for Indi- 
ana Standard, they have been carry- 
ing on experimental work on the 
basic Fischer-Tropsch gas synthesis 
process since 1938. They have not, 
however, Roberts says, done any ex- 
perimental work on coal hydrogena- 
tion or oil from shale, since earlier 
paper studies indicated that both 
methods of obtaining liquid fuels are 
far behind the conversion of either 
gas or coal by means of the gas syn- 
thesis process. 

Well over a million dollars a year 
is being spent by the two companies 
for research on synthetic fuels, Rob- 
erts told PETROLEUM PROCESSING. 

At Tulsa, Okla., Stanolind has a re- 
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search organization of 234 persons op- 
erating a pilot plant for studying fu- 
el synthesis — a plant which one 
source has described as the largest of 
its kind in the world. Stanolind offi- 
cials say it represents an investment 
“of several millions of dollars.” 

Stanolind’s first pilot plant on the 
gas synthesis process employed a 2- 
in. reactor and was started over four 
years ago. A second and larger pilot 
plant, with an §8-in. reactor, was 
started near the first one last Oc- 
tober, and is making synthetic gaso- 
line from natural gas at the rate of 
4-5 b/d. 


Several Firms Co-operating 


Among the co-operative research 
projects, the one sponsored by Hy- 
drocarbon Research, Inc., is  prob- 
ably the most extensive. That pri- 
vately-owned organization has been 
working on the problem of synthetic 
liquid fuels since it was founded in 
1943, and has developed the Hydro- 
col process, one of the most promis- 
ing for commercial operations. 

President of Hydrocarbon Research 
is P. C. Keith, who claims to be re- 
sponsible for the first work ever 
done in this country on a commercial 
process for producing liquid fuels syn- 
thetically from gas. He has been one 
of the foremost proponents of.a syn- 
thetic fuels industry, first becoming 
interested in the subject back in 1932 
when he was vice president in charge 
of research, development and engi- 
neering work for M. W. Kellogg Co. 

Keith left Kellogg in 1943, and con- 
vinced Jim Abercrombie of J. S. 
Abercrombie Co., Oliver Little of 
Magnolia Petroleum Co., and R. T. 
Wilson of LaGloria Corp. to put up 
the monies for a research project 
on making liquid fuels from natural 
gas. Hydrocarbon Research was 
established to carry out that re- 
search, and set up a pilot plant at 
Olean, N. Y., from which evolved the 
Hydrocol process. 

The company’s laboratories at 
Trenton, N. J., are reported to be 
100% occupied on synthetic fuels. 
Keith, in a talk Jan. 29 before a 
Gulf Coast regional meeting of the 
Natural Gasoline Assn. of America, 
revealed that a coal gasification pilot 
plant of 10 tons daily capacity is 
now in operation at Trenton. It is 
producing, he stated, a 750-B.T.U. 
gas at thermal efficiencies of 75 to 
80%. This, Keith says, is equal to 
producing 3 bbls. of oil per ton of 
coal. Cost of the gas is 21c per 1000 
cu. ft. on a B.T.U. basis, he declared, 
with the plant using West Virginia 
coal costing $2 a ton at the mine 
mouth. 


Kellogg Active Since Early 30’s 


M. W. Kellogg Co., one of the 
leading engineering firms serving 
the petroleum industry, has been act- 
ive in synthetics research for some 
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time. As far as is known it is the 
only petroleum engineering firm car- 
rying on such activities. 


The company first began investi- 
gating synthetic liquid fuels in the 
early 30’s, and has continuously con- 
ducted research in that field since 
then. Its research has been based on 
the Fischer-Tropsch gas_ synthesis 
process, and the company states that 
its “total expenditures to date in- 
volve many millions of dollars.” 


For the past year and a half, Cities 
Service Oil Co. has been co-operating 
with Kellogg in a joint research pro- 
gram on synthetic fuels, according 
to A. P. Frame, vice president of 
Petroleum Advisers, research affili- 
ate of Cities Service. At present the 
joint program includes operation of 
three synthesis pilot plants—at Lake 
Charles, La.; Tallant, Okla.; and 
Jersey City, N. J. 


Last October Cities Service an- 
nounced the creation of a new com- 
pany, Cities Service Research and 
Development Corp., to centralize and 
expand research activities. The major 
project of the expanded program at 
that time was reported to be syn- 
thesizing liquid hydrocarbons from 
natural gas. 


Other Oil Company Activities 


Gulf Research and Development Co. 
has been engaging in studies on the 
subject for at least five years, and 
one company official reports it has 
already spent or budgeted “several 
millions” for synthetics research. So 
far its work has all been conducted 
in the company’s laboratories at 


“ Harmerville, Pa., where a small pilot 


plant has been operating on the 
Fischer-Tropsch process. 

A second and larger pilot plant for 
erection outside the laboratory is 
now on the boards, according to Paul 
D. Foote, executive vice president of 


Gulf Research. Although construc- 
tion of the large-scale pilot plant has 
not been authorized as yet, it is ex- 
pected to cost about $1,000,000 and 
will have a capacity of from 50 to 
100 b/d. 


California Research Corp., subsi- 
diary of Standard of California, first 
started research work in the synthe- 
tic fuels field over 20 years ago, H. 
G. Vesper, president, reports. This 
work at first was primarily concerned 
with shale investigations, and was 
later expanded to include coal hydro- 
genation, tar sand and gilsonite con- 
version, and other related processes. 
Several years ago California Stand- 
ard announced acquisition of an in- 
terest in the gilsonite fields in Utah 
and Colorado, and has since been ex- 
amining methods by which this ma- 
terial could be converted into a 
source of synthetic crude oil. 


Sinclair Working on Shale 


Sinclair Refining Co. has just re- 
cently become interested in the syn- 
thetics field, and about a month ago 
Senator O’Mahoney (D., Wyo.) re- 
ported that the company is preparing 
to conduct laboratory tests on how 
to best process shale oil after it has 
been recovered from the shale. Crude 
shale for these tests will be supplied 
by the Bureau of Mines from its re- 
torting plant at Rifle, Colo. Work 
will also be done on shale retorting, 
another source reports. All of these 
research activities will eventually be 
carried on in the new $7,000,000 re- 
search and development plant now 
being built by Sinclair at Harvey, 
Ill. 


Socony-Vacuum Oil Co., according 
to W. M. Holaday, director of the 
Socony-Vacuum Laboratories, is con- 
tributing to the research being con- 
ducted by Hydrocarbon Research on 
liquid fuels from natural gas, and 


The Texas Co. last month announced completion of a new 12-b/d Hydrocol gas 
synthesis pilot plant at Montebello, Calif. This close-up view shows a manifolded 
bank of gas cylinders installed at the plant 
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spending $3-4-million. Socony in the 
past has also been interested in 
shale oil, and during the war operated 
a $500,000 pilot plant for producing 
oil from shale at its Paulsboro labora- 
tories. No new work is being done 
now on shale, however, the company 
states. 

Shell Development Co. is another 
participant in the work being done 
by Hydrocarbon Research, although 
Shell’s interest is in the coal gasi- 
fication phase. In its own labora- 
tories, both in this country and 
abroad, Shell is also conducting ex- 
periments on the gas synthesis pro- 
cess. 


Union Oil Co. of California is an- 
other firm which Senator O’Mahoney 
reported as co-operating with the 
Bureau of Mines shale oil project. 
Union, the Senator said, has under- 
taken the construction of a retort at 
Los Angeles to process up to 50 tons 
of oil shale daily, the shale to be 
supplied by the Bureau. 


Sun Oil Co. and Phillips Petro- 
leum Co. are also engaging in: re- 
search on synthetic fuels, but no de- 
tails as to the nature or extent of 
their programs have been revealed. 


Commercial Processes Announced 


Two processes for manufacturing 
synthetic fuels: from natural gas 
have already been developed by pri- 
vate industry to the stage where 
commercial plants can now be de- 
signed. 

One of these is the Hydrocol Pro- 
cess, licensed by The Texas Co., and 
the other is the Synthol Process, 
licensed by M. W. Kellogg Co. 

The Hydrocol Process, as previous- 
ly pointed out, was developed as a 
result of an intensive research un- 
dertaking begun in 1943 by Hydro- 
carbon Research. The process is owned 
50-50 by The Texas Co. and Hydro- 
carbon Research. Its availability for 
licensing was anhounced last month 
by W. M. Stratford, president of 
Texaco Development Co., patent- 
holding affiliate of The Texas Co. 


First commercial application of the 
Hydrocol Process is to be made by 
Carthage Hydrocol in a plant at 
Brownsville, Texas. Conversations 


are proceeding with several compan-. 


ies both here and abroad, according 
to Stratford, to build additional Hy- 
drocol gas synthesis plants. 


Details on the availability of the 
Synthol Process through Kellogg had 
not yet been released as this article 
was being written, but it was under- 
stood that such an announcement 
would be forthcoming shortly. 


Two Commercial Plants 


In the field of commercial plants 
to actually produce synthetic fuels 
for sale to the public, two privately 
financed ones are now under way— 
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the one by Carthage Hydrocol, Inc., 
referred to above, and the other by 
Stanolind Oil and Gas Co. Both are 
employing gas synthesis processes 
and are using natural gas as their 
raw material. 

A third commercial plant is also 
being designed in this country, but 
for erection in South Africa. Process 
engineering work for it is being hand- 
led by Hydrocarbon Research. It will 
employ coal, however, instead of na- 
tural gas, the coal being gasified 
and then converted to liquid products 
by means of the Hydrocol process. 

The South African plant is to be built 
by Anglo-Transvaal Consolidated 
Investment Co., at an estimated cost 
of £14,000,000. It will be situated at 
Vereeniging, south of Johannesburg, 
and construction is expected to be 
started in about 18 months, with the 
plant possibly in operation within 
3-3% years. It is being designed to 
produce 7500 b/d (U. S. bbls.) of 
liquid products from 42,000 tons of 
coal. 


Carthage Plant Already Begun 


The Carthage Hydrocol plant at 
Brownsville is actually under con- 
struction. Engineering is all finished, 
pilings have been driven, and founda- 
tions are being poured, according to 
P. C. Keith, who is also president of 
Carthage Hydrocol. The plant will be 
completed, he believes, by May, 1949. 
It was expected to cost $19,000,000— 
but will probably run higher. 

Processing 80,000,000 cu. ft. of na- 
tural gas daily, the plant will pro- 
duce about 7400 b/d of liquid fuels, 
as well as quantities of chemicals. - 





Previous Articles 


Earlier articles in PETROLEUM 
PROCESSING and its predecessor, 
the Technical Section of Na- 
tional Petroleum News, have 
described the two commercial 
synthetic plants now being 
built and other work of the oil 
industry in the field of syn- 
thetic fuels: 


“New Hydrocol Process,” by 
P. C. Keith; NPN Technical 
Section, July 3, 1946, pg. R-506. 


“Synthesis of Hydrocarbons 
from Gas as Projected for Stan- 
olind Plant,” by George Rob- 
erts, Jr.; PETROLEUM PROCESS- 
ING, Dec., 1947, pg. 905. 


“Processing Coal Into Liquid 
Products May Be Practicable in 
a Few Years,” by William F. 
Bland; PETROLEUM PROCESSING, 
May, 1947, pg. 325. 

“Oil Company Synthetic 
Fuels and Lubes Show Good 
Records in Navy Tests;’”’ PETRO- 
LEUM PROCESSING, Jan., 1947, 
pg. 37. 














Engineering is being handled by Hy- 
drocarbon Research, with the con- 
struction work being done by Arthur 
G. McKee and Co., Cleveland. 


To finance the project, eight com- 
panies joined together to form Car- 
thage Hydrocol, Inc. The partici- 
pants and their stock contributions: 
The Texas Co., $3,778,125; Forest Oil 
Corp., $1,259,375; Niagara Share 
Corp., $1,259,375; United Gas Corp., 
$1,007,500; La Gloria Corp., $1,007,- 
500; Gulf States Oil Co., $377,812; 
Stone and Webster, Inc., $377,812; 
The Chicago Corp., $503,750. In ad- 
dition, the Reconstruction Finance 
Corp. is putting up another $9,000,- 
000. 


Stanolind Plant in Kansas 


The Stanolind plant, to be located 
near the Hugoton gas field in south- 
western Kansas, is not yet under 
construction. Work is expected to get 
started, however, according to latest 
announcements, in March or April. 
Information released early in January 
by Kansas Gov. Frank Carlson in- 
dicated that the plant would not be 
completed until January, 1950, but at 
that time Gov. Carlson also said 
construction would be under way by 
the end of February. 


Process design for the Hugoton 
plant is being handled by Hydrocar- 
bon Research under the direction of 
Stanolind. Engineering will be hand- 
led by the contractors, who have not 
yet been announced. The plant will 
require about 100,000,000 cu. ft. of 
natural gas daily, plus 53,000,000 cu. 
ft. of oxygen, and will produce about 
5400 b/d of gasoline, 700 b/d of dis- 
tillate fuel and 300 b/d of fuel oil. 

Stanolind, a wholly-owned subsi- 
diary of Standard Oil Co. (Ind.) is 
financing. the cost of its project en- 
tirely itself. The cost, although Stano- 
lind has made no announcement re- 
garding it, has been estimated as 
high as $80,000,000. That figure is 
considerably more than the one given 
for the Carthage plant, although both 
will have about the same capacity. 
Probable reasons: Stanolind is in- 
cluding an extensive gas gathering 
system (more than 400 miles), a 
natural gasoline plant to dry the gas 
before it reaches the synthesis plant, 
and facilities for separating the 
chemical by-products. In addition, it 
is reported that the Hugoton gas is 
lewer in quality than that available 
in the Brownsville area. 

+ + + 


The foregoing summary of what 
private oil companies are doing in 
synthetic liquid fuels is not intended 
as a complete history of their activi- 
ties in this important field. Rather, 
it is intended to point up the fact 
that they have for a good many 
years been actively pursuing the 
problem, even though their results 
have not been publicized as widely 
as those of the Bureau of Mines. 
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Bureau of Mines Reports Its Progress 


In Synthetic Liquid Fuels Research 


ROGRESS made during the past 

year by the Bureau of Mines in 
its $30-million research program on 
synthetic liquid fuels includes: 

1) Opening of two oil-shale mines 
at Rifle, Colo., one for selective min- 
ing of small quantities of shale and 
the other of sufficient capacity to 
determine daily production rates and 
mining costs on a commercial scale. 

2) Completion of the crushing and 
retorting sections of the shale oil 
demonstration plant at Rifle. 

3) Start of construction of a 200 
b/d coal hydrogenation demonstra- 
tion plant at Louisiana, Mo. 


4) Design of a 50 to 80 b/d 
Fischer-Tropsch demonstration plant, 
construction of which is expected to 
start this summer at Louisiana, Mo. 

These and other details on the 
Bureau’s program and progress made 
to date are contained in the an- 
nual report of the Secretary of the 
Interior, released just last month, 
on the 1947 operations of the Bureau 
under the Synthetic Liquid Fuels Act. 
This Act, passed by Congress in 
April, 1944, authorized the “construc- 
tion and operation of demonstration 
plants to produce synthetic liquid 
fuels from coal, oil shales, agricultur- 
al and forestry products, and other 
substances.” It specified that the 
program was to run for not more 
than five years and that not more 
than $30-million was to be appropri- 
ated for it. Tse amounts appropriated 
or budgeted to date are given in 
Table 1. 

Highlights of some portions of the 
report. with respect to demonstra- 
tion plants are given below: 


Oil Shale Mining 


One of the two oil shale mines now 
being operated is for selective oper- 
ations. It is used to mine shale of 
any desired richness from 5 to 80 
gals. per ton as needed in the re- 
torting work. 





As Condensed from the 
Secretary of Interior's 
1947 Report to Congress 











large-scale quarrying methods to the 
oil shale mining operations. Because 
of the nature of the shale, large 
underground rooms 60 by 100 ft. can 
be opened without danger, thus per- 
mitting the use of large shovels and 
motorized equipment to secure the 
greatest output per man hour. 


Mining Costs 

Using the most efficient practices 
developed to date at the oil shale 
mine, the Bureau estimates that the 
cost of mining oil shale on a com- 
mercial scale would run about $1 per 
barrel of oil produced. This figure 
is based on a mine that would supply 
15,000 tons of shale a day, working 
two shifts. Since the shale in the 
Rifle area averages 30 gals. per ton. 
the output of one such mine would 
supply a refinery of approximately 
10,000 b/d crude capacity—assuming 
complete recovery, in the retorting 


operation. 
Surface facilities for such a mine, 
including roads, yard excavation, 


power and water supply development, 
and buildings, would cost $1,100,000 
at 1947 prices. The equipment, in- 
cluding drilling carriages, electric 
shovels, haulage _ trucks, service 
trucks and vehicles, ventilating and 
and air compression equipment, and 
utilities, would cost $1,800,000. These 
surface facilities, the Bureau esti- 
mates, would supply a mine that 
would produce 5,000,000 tons of oil 
shale a year for 20 years from one 
square mile. 

Such a mine would require an over- 
all force of 344 men, whose pay would 
cost $2 an hour at 1947 prices. The 


daily labor cost would therefore be 
$5500; supplies would cost $3500 
daily; depreciation would cost $1500 
per day. Total daily expenses would 
then be $10,500, or $0.70 per ton of 
shale. The goal of the Bureau’s Oil 
Shale Mining Division is to reduce 
this cost to $0.50 per ton. 

It should be pointed out here that 
the Bureau’s report does not indicate 
whether the $1 per bbl. figure in- 
cludes any profit on investment, nor 
whether it includes the cost of haul- 
ing the shale to the crushing and re- 
torting. area. 


Crushing and Retorting Shale 


A plant for crushing and screen- 
ing the shale in preparation for re- 
torting was completed last year at 
Rifle as part of the demonstration 
plant, and commenced .operation in 
April. It will produce up to 80 tons 
per hour of screened shale, depend- 
ing upon particle size desired. 

Most of the shale prepared for re- 
torting so far approximates 30 gals. 
per ton richness, and is crushed to 
pass through a 3.5-in. screen. Fines 
produced in this operation (through 
0.5-in. screen) average about 25%. 
Although the report does not give 
any cost figures for equipment, it 
does point out that direct operating 
costs for preparing 3.5-in. shale av- 
erage $0.19 per ton, which is equiva- 
lent to $0.27 per bbl. of oil. However, 
two men per shift are required for 
this plant, and the Bureau believes 
that a much larger plant could be 
operated with the same manpower. 

Two N-T-U retorts have been built 
for recovery of the shale oil. The 
first commenced operation on May 
8, with the other unit starting two 
weeks later. Since that time both 
retorts have operated continuously 
except for such inoperative periods 





TABLE 1—Expenditures for Work on Synthetic Liquid Fuels* 


: Actual. Actual Actual Estimate Estimate Accumulated 
The other mine is of much greater Project 1945 1946 1947 1948 1949 Total 
capacity. It is essentially an under- Hydrogenation and Gas Syn- 
FY thesis, Research and De- 
ground quarry from which can be velopment ............. $1,571,969 $2,469,765 $1,856,140 $1,500,000 $1,500,000 $8,897,874 
produced 1500 tons of shale daily, the Hydrogenation Demonstra- 
Bureau being of the opinion that this See 1,606,595 5,099,178 3,000,000 1,622,422 11,328,195 
F P . ‘: Synthesis: 
size operation will permit accurate "ar on Gas Produc- 
determination of production per man ARS eae 36,810 140,000 250,000 275,000 346,285 —— 
day and mining costs. This mine has oq aioe Meee.) sucxausy eteseues 1,042,000 500,000 500,000 2,042,000 
been in operation only since October Research and Development 585,000 255,000 393,514 375,000 475,000 2,083,514 
: pCR 32,355 325,000 335,000 350,000 500,000 1,542,355 
and a production of 25 tons per man Demonstration Plant . 370,467 780,000 1,000,000 1,000,000 996,800 4,147,267 


day has already been achieved. The 
Bureau anticipates that this produc- 
tion will reach 40 to 50 tons per man 
day during 1948. 

In general the Bureau is adapting 


Health Program ........ 
TOTAL Obligations ....... 
TOTAL Estimate or Appro- 

priation 


ocesccee 3,200 3,200 
$2,596,601 $5,576,360 $9,975,832 $7,000,000 $5,943,707 $31,092,500 


$5,000,000 $7,000,000 $5,250,000 $3,000,000 $9,750,000 $30,000,000 
* As contained in the Federal Budgets for the fiscal years of 1947, 1948 and 1949. 
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Bureau of Mines Report 








Report Available 


Copies of the “Annual Report 
of the Secretary of the Interior 
on the Synthetic Liquid Fuels 
Act,” covering the period Jan. 
1, 1947, to Dec. 31, 1947, can 
be obtained without cost by 
writing to Dr. W. C. Schroeder, 
Chief, Office of Synthetic Liquid 
Fuels, U. S. Bureau of Mines, 
Room 4428, New Interior Bldg., 
Washington 25, D. C. 











as required for repairs and design 
changes, producing oil at the rate of 
about 50 b/d. 

Very little cost data has been se- 
cured on retorting operations. The 
lowest monthly average unit cost ob- 
tained so far was $0.096 per gal., 
or $4.03 per bbl. (direct costs only). 
However, the Bureau believes that if 
both retorts had been in continuous 
operation throughout the month the 
cost would have been below $0.050 
per gal. of crude shale oil, $2.10 per 
bbl. 

Concurrently with the operation of 
the present retorting plant, three 
additional types of retorting units 
are being built and will be tested. 
In addition, negotiations for cooper- 
ative work on two other retorts are 
pending. First, an effort is being made 
to borrow the continuous retort 
owned by Union Oil Co., which is an 
internally-fired downdraft _ retort, 
small enough for preliminary pilot 
plant studies. The second is a relative- 
ly large pilot plant operated by Stand- 
ard Oil Development Co. at Baton 
Rouge, La. This latter plant utilizes 
the fluidized catalyst technique and 
consists of two fluidized beds, one 
for retorting the shale and the other 
for burning fixed carbon in the re- 
torted shale. 


From all this work, the Bureau 
anticipates that it will be able to 
make recommendations this year or 
next concerning types of retorts suit- 
able for commercial oil-shale opera- 
tions in the U. S. 


Shale Oil Refining 


Pending completion of the refinery 
portion of the demonstration plant, 
the crude shale oil being produced is 
used in engine tests and refining 
studies, and the remainder burned in 
combustion tests in the boiler oper- 
ating at the retorting plant. By rela- 
tively simple refining, the crude 
shale oil will yield a suitable No. 5 
and No. 6 residual fuel oil. To make 
No. 3 distillate fuel will require re- 
duction of the pour point and stabili- 
zation of color. To make light Diesel 
fuel and gasoline on a satisfactory 
commercial basis will require further 
development of refining methods. A 
light hydrogenation at 200 psi. pres- 
sure and 700° F. has given satisfac- 
tory results and at the same time has 
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reduced the sulfur and nitrogen con- 
tent of the oil. 

To make the best progress on the 
refining work, the Bureau is under- 
taking a cooperative test program 
with a number of oil companies. 
Samples of crude shale oil produced 
at Rifle will be subjected to refining 
tests at company laboratories, and 
results reported to the Bureau. 


- Coal Hydrogenation Plant 


A demonstration plant to produce 
about '200 b/d of gasoline by the hy- 
drogenation of coal will be completed 
at Louisiana, Mo., in 1948. The plant 
will use from 100 to 200 tons of coal 
or lignite a day, western coals being 
used in initial operations because 
some of them are exceptionally amen- 
able to the hydrogenation process. 
Other coals, including eastern, mid- 
western and southern, will be tested 
after plant operation has been 
smoothed out. Operating presures will 
vary from 4000 to 10,000 psi. 

During the design work on this 
plant, extensive studies have been 
made of hydrogenation operations 
to improve the thermal efficiency and 
thereby lower the cost of gasoline 
and oil. This work shows that effici- 
encies, as measured from heat in the 
coal to heat in the oil produced, 
might be increased from about 30% 
(as found in some German plants) to 
more than 50%. A number of the 


_ potential improvements developed in 


this study are being tested experi- 
mentally and will be incorporated in 
the demonstration plant as soon as it 
is apparent they are practicable. 
Under present conditions, and as- 
suming the demonstration plant will 
show a reasonable degree of success 


in improving thermal efficiency, it is 
estimated that a high-grade motor 
gasoline or aviation gasoline can be 
produced commercially for about 1l4c 
a gal. This cost is based on amortiza- 
tion of the plant in 9 years but it 
does not allow for profit. On the other 
hand, no credit has been taken for 
by-products which might reduce the 
cost of the product for some plants 
by 3 to 5c a gal. 


Fischer-Tropsch Synthesis 


During 1946 and 1947 sufficient 
progress has been made in the Bu- 
reau’s Coal to Oil Laboratories and 
Pilot Plants at Bruceton, Pa., and in 
the Synthesis Gas Laboratories and 
Pilot Plants at Morgantown, W. Va., 
to allow the design of a  Fischer- 
Tropsch plant to produce motor gaso- 
line and Diesel fuel from coal. This 
plant also will be erected at Louisi- 
ana, Mo., and will make about 50 to 
80 b/d of oil. Construction will start 
this summer. 


The plant will incorporate a new de- 
sign of coal-gasification unit which 
has not been used in this country or 
abroad on any appreciable size. It 
also will have a newly-developed 
Fischer-Tropsch converter unit 
which is capable of enlargement to 
500 b/d or more, as compared with 
the German converters that produced 
18 b/d. 


This Fischer-Tropsch process will 
produce a good grade of motor gaso- 
line and excellent Diesel fuel with a 
cetane value between 80 and 100. It 
is not well adapted to the production 
of aviation gasoline or heating oil. 
Costs of production by this process 
are probably about the same as for 
the coal hydrogenation process. 





An additional $30-million and 
three more years of life for the 
Bureau of Mines’ synthetic liquid 
fuels research program was almost 
a certainty last month. 

Late Feb. 5, the Senate passed 
the O’Mahoney bill (S. 134) ex- 
tending the. Bureau’s synthetics 
program from June 30, 1949, to 
June 30, 1952, and increasing the 
present authorized cost limit from 
$30-million to $60-million. 

Four days later, Feb. 9, the 
House of Representatives by 
unanimous voice vote passed a 
companion bill (H. R. 2161), pre- 
viously introduced by Rep. Case 
(R., S. D.). Before it approved the 
Case bill, however, the House 
adopted an amendment earmark- 
ing $1-million of the additional 
$30-million for reasearch into 
methods of improving secondary 
recovery from stripper wells. 

It was expected that the Sen- 
ate would approve the House sec- 





Extension of Bureau’s Program Almost Certain 


ondary recovery rider, particularly 
since the Bureau was reported to 
have no objection to it, and there 
was no doubt but what President 
Truman would sign the final bill. 

The amendment giving a shot 
in the arm to secondary recovery 
research was offered by Rep. 
Gavin (R., Pa.), who told House 
that proper use of such methods 
might add another 4- to 5-bil- 
lion barrels to amount of natural 
crude that can be economically 
produced in this country. 

The Senate bill had been intro- 
duced more than a year previous- 
ly (Jan. 10, 1947) but had lain 
dormant in the Senate Public 
Lands Subcommittee until persis- 
tent prodding by the administra- 
tion aided by current interest in 
petroleum shortages and synthet- 
ics, shook the dust off it. It was 
taken off the shelf Jan. 29, quick- 
ly approved, and reported out of 
committee Feb. 2. 
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Firewalls of Steel 


Gain Tank Capacity 
In Limited Space 


HERE space limitations are of 

paramount consideration, steel 
firewalls provide economical safety 
barriers for oil storage tanks be- 
cause they permit construction of 
larger tanks in a given area. 

This has been the experience of 
Sun Oil Co. engineers, who report 
successful use of 22-ft. high, cir- 
cular steel walls around three 55,000- 
bbl. capacity tanks at the company’s 
Newark, N. J., terminal. Steel fire- 
walls, these engineers found, also 
permit speedier construction than con- 
crete walls of comparable height and 
diameter, in addition to their space- 
conserving qualities. The design and 
installation of firewalls have been 
approved by the local fire authorities. 

Their construction is less expensive 
than concrete when heights over 
eight feet are required, but of course 
is greater than the cost of earthen 
barriers. Only disadvantage found 
to date is that steel requires periodic 
painting. 

Principal problems encountered at 
the Newark installation were ade- 
quate provisions against corrosion, 
seepage through the base, and suf- 
ficient anchorage. Soil conditions, 


arising in this case from the termi- 
nal’s close proximity to the Passaic 
River, made it necessary to set pile 
supports under the foundation. These 
problems were worked out by engi- 
neers of Sun Oil Co. and the Chicago 
Bridge & Iron Co., builders of the 
firewalls. Actual design of the walls 
followed API tank specifications with 
wind girders inside. 

At the outset, 32 wood piles were 
spaced equally around a 140-ft. diam- 
eter circle, concentric with the 90-ft. 
diameter tank. On these piles was 
poured a reinforced concrete ring, 
two ft. square in cross section. (See 
Fig. 1.) The ring was reinforced 
horizontally by six one-in. square 
steel bars in two rows of three each 
—one row at the bottom and the 
other near the top. These bars were 
tied together by 14-in. diameter steel 





BEND TIES AT TOP AFTER 


WELD ALTERNATE 
TIES TO SHELL 





STEEL FIRE WALL IS IN PLACE 



























































WOOD PILE -32 REQD. SPACED 
EQUALLY AROUND PERIMETER 


Fig. 1—Typical section 
through steel fire wall 
showing construction of 
foundation. Upper. sec- 
tion of concrete is 
alee poured after the ties 
have been bent over 
and welded tothe 
lowest course in the 
shell. V-shaped groove 
at top, where wall 
leaves concrete, is filled 
with a fire - resistant 
mastic to serve as a 
caulking 
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This month’s cover shows three 55,000- 

bbl. tanks at Sun’s Newark terminal 

with new 22-ft. high steel firewalls in- 
stalled 


rods in a U-shape, the ends of which 
extended about 12 in. above the top 
of the concrete. 


In the center of the two ft. top 
surface of the concrete ring was a 
two-in. depression, 8% in. wide. Next 
step was to place a six-in. wide con- 
tinuous base plate in this depression. 
On the center line was welded the 
bottom ring of the firewall. Then the 
projecting ends of the U-shaped rods 
were bent in and welded to each side 
of the bottom sheet. 


To protect the bottom ring from 
corrosion, an additional foot of con- 
crete was poured on top of the origi- 
nal base ring, covering the base 
plate and the extended rods. This 
was locked in place by the depression 
on the top of the original ring and 
by the bent-over rods. 


As further protection against seep- 
age and corrosion, the top of the 
last pour of concrete was_ sloped 
away to carry water from the vul- 
nerable point where steel meets con- 
crete. A one-inch groove was left 
on each side of the sheet, and was 
caulked with a fire-resistant mastic 
material. 


As an added measure against seep- 
age, all pipes leading through the 
firewall were carried through a sleeve 
one size larger than the pipe itself, 
and the annular space was packed 
with asbestos rope and sealed with 
mastic. 


The firewall is equipped with 
ground-level manholes at diametri- 
cally opposite locations to provide 
access. Circular stairways outside 
the walls lead to catwalks which 
interconnect spiral stairways on the 
tanks themselves. In addition, escape 
ladders lead up and over the walls 
at points opposite the stairways. 
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INTERNATIONAL PETROLEUM EXPOSITION 








Nearly 200 Companies Will Display | 
Process Equipment at Tulsa Show 


TULSA—Nearly 200 manufacturers 
of equipment and materials for the 
petroleum processing industry will 
display their products at the Silver 
Anniversary International Petroleum 
Exposition here, May 15-22, 1948. 
This represents almost 40% of the 
total of 500 companies on the exhibi- 
tors list. 

The type of equipment to be shown 
will run the gamut of the refining 
industry’s needs. It will include 
motors, turbines, pumps, compress- 
ors, valves and fittings, instruments 
and meters, tubing, expansion joints, 
vessels, exchangers, maintenance tools 
and supplies, insulation, fire protec- 
tion devices, and the like. 

The thousands of visitors expected 
at this, the first exposition since 1940, 
will find refinery equipment displays 
throughout the 15 acres of _ the 
“world’s largest industrial exposi- 


tion.” The displays will be located in 
all five major exhibition halls as well 
as among the many outdoor areas. 

The extent of the huge exposition 
grounds and the layout can be seen 





in the aerial view above showing 
the many current construction pro- 
jects now underway for this year’s 
show. Major buildings or sites for 
buildings are indicated by the num- 
bers on the photograph coresponding 
to the numbers below: 

(1) Hall of Science; exhibits from 
all parts of the world that help tell 
the “Story of Petroleum” will be 
housed here. (2) General offices, and 


new international headquarters for . 


the Nomads Society. (3) New four- 
room hospital. (4) National Supply 
Co. building, a new two-story struc- 
ture now being built. (5) Site of 
Bethlehem Supply Co.. building. (6) 
Site of General Motors Corp. build- 
ing. (7) Chrysler Corp. building site. 
(8) Dresser Industries to erect new 
building here. (9) Silver Lane, new 
“white way” already flanked by 43 
new display booths. (10) Coliseum, 
where many safety and other educa- 
tional features of the exposition are 
to be held. (11) Enlarged cafeteria 
and restaurant. (12) An additional 25 
display booths recently completed 





here. (13 New Hughes Tool Co. 
building. (14) Jones & Laughlin 
building, recently enlanged. (15) 


Scientific & Technical building, which 
will house hundreds of special ex- 
hibits. The new press and radio of- 
fices will be located here. (16) Six, 
smaller, exhibitor-owned structures 
will soon be built here. 

With every square foot of avail- 
able space in the 15 acres now under 
contract, and with a waiting list of 
over 200 more firms, the officials plan 
to accommodate several more exhibi- 
tors in the open area fronting the 
Hall of Science. 

Arrangements were completed early 
in February for the best possible 
transportation to the show by more 
than 200 top rail, bus, and airline 
company executives from all sec- 
tions of the country who gathered 
here for a series of planning meet- 
ings. The officials were taken for a 
pre-view tour of the _ exposition 
grounds by William B. Way, general 
manager of the International Petro- 
leum Exposition since 1929. 








Airplane view of International Petroleum Exposition grounds in Tulsa 
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Fig. 1—Esso Standard Oil Co.’s accident experience, 1919 to 1946, 


28 Year's Experience 


based on records of the Bayonne Refinery 


in Organized Accident Prevention 


Work at New Jersey Standard Refineries Has Emphasized 


Role Supervisors Play in 
Foreman Training Program 


Holding Down 
Includes 


Plant 
Sessions on 


Injuries: 
Safety 


By WILLIAM C. UHL, Equipment Editor, PETROLEUM PROCESSING 


‘ “W HEN I came out of my house 

this morning, I turned right 
and saw the rising sun. Which di- 
rection does my house face?” 


Approximately 73 Bayway refinery 
foremen attending one of Esso Stand- 
ard Oil Co.’s* recent safety meetings 
paused to think that one out. Many 
probably also wondered what in the 
world it had to do with safety. But 
meeting leader J. E. Jeffries, the com- 
pany’s assistant chief safety engi- 
neer, knew what he was doing. 


Answers called back to him from 
the audience were, ‘‘North,” “South,” 
“East,” “West,” and “Which door did 
you come out?” The last one was 
the correct answer. 


“You see,” explained Jeffries, “I 
didn’t give you complete information. 
You had to know which door I came 
out in order to answer correctly.” 
Then, without explaining further, he 
shot another one at them: 

“Suppose I had a borizontal line, 
say two feet long. Then I drew a 
vertical line one-half its length, or 
one foot long, going up from one 

* Standard Oil Co. of New Jersey on Feb. 
2 changed its name to Esso Standard Oil Co., 


to avoid confusion with the name of the par- 
ent Standard Oil Co. (New Jersey). 
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end of the horizontal line, and an- 


other, also one fost long, going down 
from the other end. (Editor’s note: 
try this on the margin of this page). 
Then I drew a line connecting the 
ends of these two vertical lines. What 
would I have?” 


“Two triangles,” was the answer 
heard from all corners of the meet- 
ing room. 


“Wrong again,” said Jeffries, and 
went on to demonstrate: “I wouldn’t 
have anything. I didn’t say whether 
the connecting line was _ straight, 
curved, zig-zag, or what-have-you. 
You see, again I didn’t give you com- 
plete information.” 


Instructions must be complete 
every time. It is easy to see now 
how a misunderstanding can occur by 
the omission of just one word or 
phrase, Jeffries said. Obviously, this 
applies to any form of instruction in 
a refinery, whether it be telling an 
employe to shut a valve, check a 
temperature reading, or how to pull 
on a wrench safely. 

This particular safety meeting was 
one of a series of six one-hour ses- 
sions, each for a different group of 
foremen and supervisors, being con- 


ducted on company time until all 400 
of the foremen at Bayway had. been 
included. 

The meetings were illustrative of 
the many facets in Esso Standard’s 
safety program, which has an in- 
tensely interesting history of some 
28 years of lower and lower accident 
rates. See Fig. 1. 

The story of this 28-year fight for 
safety, was even more fascinating as 
R. W. Black, Chief Safety Engineer 
for Esso, and Mr. Jeffries unfolded 
it for me later. I had been hopeful 
of showing how each dip in the acci- 
dent curve could be tied to a specific 
new activity or a specific new me- 
chanical safeguard adopted by the 
company down through the years. 
But it’s not as simple as that, Mr. 
Black said. 

Safety Is Teamwork 


Safety, he emphasized, is quite 
complex. For one thing, it is team- 
work between management and la- 
bor, between the foreman and his 
crew, between operators and main- 
tenance men, between one man and 
his buddy working alongside of him. 
It’s the company providing the safest 
equipment and tools available and the 
employes providing the safest at- 
titude. Esso’s quarter century of ac- 
cident and fire prevention wasn’t sim- 
ply the result of a series of “one- 
shot” improvements. Rather it was 
an accumulative result of the effects 
of a great many factors, some helpful 
and some detrimental that had to be 
overcome. 

This was brought out with even 
greater emphasis as we sat in Mr. 
Black’s office and read the story from 
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the records, taking into account such 
factors as huge construction projects 
and expansion programs, new proc- 
esses being adopted, etc. The story 
as we picked it up really began in 
1919, the first year that overall ac- 
cident records were kept. Before that 
time, the company was safety-con- 
scious, of course, as was most of the 
oil industry. However, no real co- 
ordinated effort to stop accidents ex- 
isted. 


First Committee in 1911 


Esso Standard had appointed a 
safety committee back in 1911, the 
members of which were the operating 
heads of the various works. The com- 
mittee’s job was to study the com- 
pany’s operations and take the nec- 
essary steps to reduce unsafe condi- 
tions. Its major work was in me- 
chanical safeguards and among its 
accomplishments was the protection 
of power machinery. 


While the members of this pioneer 
committee were vitally interested in 
safety, they were primarily trained 
in and responsible for the manufac- 
ture of petroleum products. They 
had little time or “know-how” to 
carry on a sustained program. 


In 1919, the company appointed 
E. A. Timm the first full-time safe- 
ty supervisor and assigned him to the 
Bayonne works. The frequency rate 
that first year at Bayonne was al- 
most 36.0, that is 36 lost-time acci- 
dents per million man-hours worked. 


By 1920 safety supervisors had 
been assigned to full-time duties at 
each of the company’s larger works. 
Immediately gratifying results were 
obtained, as shown in Fig. 1. For ex- 
ample, the frequency rate at Bayonne 
dropped to 18.2, virtually a 50% im- 
provement. This was_ substantial 
proof that a full-time sustained pro- 
gram in each plant was a paying in- 
vestment, both in relief of human 
suffering and in cost of accidents. 


The years 1920-21 found the safe: 
ty supervisors taking over the duties 
previously handled by the safety com- 
mittee and the operating heads fad- 
ing out of the active picture. A fairly 
steady downward course led to an ac- 
cident rate of about 9.0 in 1928. There 
were two years, 1922 and 1925, when 
the rates rose a few notches. These 
two years were marked by the instal- 
lation and operation of new process- 
ing equipment with all the expected 
problems of construction and learn- 
ing how to operate the units. In 
1922, pressure stills (250 psi.) went 
on stream; in 1925 there was some 
conversion to use of 350 psi. stills. 


In 1928, 750 psi. thermal cracking 
coils began replacing some of the old- 
er units. This period again presented 
problems similar to those encount- 
ered in 1922 and 1925. As a result 
the frequency rate rose to about 12.5 
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as can be seen in the chart in Fig. 1. 

This first decade was in general 
marked by a trend in the conception 
of what a safety program and a safe- 
ty department could do. During 
these formative years, the attitude 
persisted among the _ supervisory 
groups that the responsibility for 
safety began and ended with the 
safety man. Today this feeling is 
recognized as entirely erroneous. The 
foreman in the petroleum industry, 
just as in all other industries, is the 
key man in the prevention of acci- 
dents. 


Esso’s foreman training program, 
inaugurated in 1927, has been largely 
responsible for the indoctrination of 
this attitude in the supervisory per- 
sonnel. The one-hour foremen’s 
meeting in which Safety Engineer 
Jeffries emphasized the importance 
of complete instructions is an exam- 
ple of the kind of activity the Safety 
Department is following as a means 
of helping the foreman in his role 
as a key man. 


New Approach To Statistics 


The use of a new approach to em- 
phasize some oft-repeated safety sta- 
tistics was vividly demonstrated at 
one point in Mr. Jeffries’ talk. He 
had already pointed out that misin- 
formation was one cause of human 
failures and injuries. He wanted to 
show that accidents are also caused 
by taking chances. 


“We take chances when we are 
gambling because we want to win 
something—money or some material 
reward,” he said. ‘Now, statistics 
tell us that, for every 330 accidents 
or potential accidents, 300 times no 
injury happens, 29 times some minor 
injury occurs, and once a very seri- 
ous injury or even a fatality pops 
up.” 

Then he placed a glass jar with 
some large white pills in it on the 
table. “Gentlemen,” he said, “here 
is a bottle with 330 pills. Three hun- 
dred of these pills are harmless sugar 
candy, 29 are a mild laxative, and 
one of them is poison, not deadly, but 
it would give anybody a very rough 
stomach ache. Now, I'll give any 
man a dollar—here it is, a nice crisp 
greenback! Yes, I'll give any man 
this dollar bill who will come up here 
and take a pill from this bottle and 
eat it.” He had no takers, naturally, 
in this illustration of the odds against 
you when you take chances with ac- 
cidents. 


To return to the history of the 
safety program. By 1930, the man- 
agement was satisfied that results 
from the safety programs in the vari- 
ous works was good, but felt that 
further improvement was still pos- 
sible. Accordingly, a chief safety en- 
gineer for the,entire company was 
appointed, R. W. Black. He and his 








staff had the duty of coordinating the 
complete program, not only in refin- 
ing, but in all phases of this inte- 
grated company. 


Records for Entire Company 


At that time, records were started 
for the company as a whole. Those 
for the manufacturing department 
may be seen in Fig. 1 in the solid 
black bars. Once again, a drop in 
rate was evident. Accident frequency 
for the manufacturing department of 
Esso Standard in 1930 was about 12; 
in 1931 it had dropped to 6.5. 


About 1930, the company inaug- 
urated a policy of five-minute, infor- 
mal safety meetings. Just at the 
beginning of a shift, a group of men 
engaged in a single craft would be 
gathered together by a safety man 
for an old-fashioned ‘bull session”. 
By maintaining an informal atmos- 
phere, the safety man had a chance 
to let “his hair down” and the men 
had a chance to bring out their 
gripes, and it was a simple matter to 
put across a safety thought. 


As time went on, new angles were 
tried out and adopted. Instead of 
the safety man leading the discus- 
sion, he would turn the meeting over 
to the foreman or to one of the regu- 
lar workmen. Usually, a complete, 
brief talk or an outline for one is 
furnished to the discussion leader by 
the Safety Department. These meet- 
ings are still held periodically. 


Promotion of a safe-minded work- 
ing attitude among all employes 
played a major role in the activities 
of Esso Standard’s safety department 
during the second decade. In the late 
1930’s, several projects were under- 
taken, one of which “was a beautiful- 
flop,” Mr. Jeffries told me. “It was 
one of those ideas we thought was 
sure-fire, but it never made the 
grade, and we don’t know exactly 
why.” 

Prize Essay Contest Fails 


The stunt was a prize contest, held 
in 1939. Money awards were estab- 
lished for the best essays on safe- 
ty written by employes at both Bay- 
onne and Bayway refineries. The 
contest was well-publicized in the 
Esso Refiner, one of Esso’s employe 
publications, and in posters around 
the plants. But when the time came 
around for judging, there weren’t 
even enough entries to cover the 
prizes. 

A year previously, in November, 
1938, management made a simple 
gesture which Esso’s safety men are 
confident gave their cause a terrific 
boost. It was not a contest or stunt. 
There was no planning involved. Yet 
the very simplicity of it gave it tre- 
mendous power. 

The employes of the Bayonne re- 
finery had posted a record of 2,240,- 
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000 accident-free man hours in the 
period July 21 to Dec. 2, 1938, for 
_ a total of 134 successive working 


days. On the day before Thanks- 
giving, when the record had reached 
125 safe working days, each male 
employe received a cigar and each 
female employe a box of candy, con- 
taining a note reading: 


THANKSGIVING 


We have many things for 
which we should be thankful. 

But we should be especially 
thankful that safety at the Bay- 
onne Works during the past 125 
days has saved employes from 
injury 

In this spirit of Thanksgiving, 
the management gives each em- 
ploye a souvenir of the day. 


“The poor fellow who broke that 
record on the 135th day will be a long 
time living it down,” laughed Mr. 
Jeffries, “especially since he was a 
foreman and his accident was falling 
off a bicycle while on an errand in 
the yard.” 


Cartoon Strip 


Another activity which is going a 
long way to reducing accidents is the 
cartoon strip shown in Fig. 2. In- 
augurated in the employe publication, 
The Esso Refiner, in July, 1941, it 
depicts the adventures of two mythi- 
cal refinery employes, Oscar Octane 
and Pentane Pete. These two char- 
acters are supposed to represent the 
average employe, neither dumb nor 
too smart to be unbelievable. And as 
indicated in the sample strip shown, 
the cartoonist isn’t held back from 
poking fun at safety men. 


The cartoon strip is drawn by an 
outside artist who is not an employe 
of Esso. At first, he worked from 
ideas furnished him by the Safety 
Department. However, he has been 
at it so long now and has had a 
chance to study the human foibles of 
the average oil worker and his boss, 
so that he now works on his own 
with only occasional suggestions 
from the safety group. 
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Fig. 2—This cartoon, “Oscar Octane 
and Pentane Pete,” was introduced to 
Esso’s refinery employes on the pages 
of the “Esso Refiner” back in 1941. It 
appears in every issue of the bi- 
monthly, talking safety, conservation 
suggestion systems, etc. 


A contest in which the Safety De- 
partment indicated the greatest pride 
was the ‘“100-Day Safety Contest” 
which took place during the winter 
of 1941-42. 


Jack-Pot Scheme Successful 


It was a contest for money based 
on a jack-pot idea. But it didn’t pit 
individual against individual, and it 
didn’t pit high-hazard groups against 
low-hazard groups. Awards were 
based on safe, accident-free, working 
days. Everyone of the approximate- 
ly 6000 employes in both the Bayonne 
and the Bayway works competed. 
The 100-day contest period was from 
Nov. 1, 1941 to Feb. 8, 1942. 


Total prize money appropriated by 
the company was $3840, to be divided 
equally, $1920 for the Bayonne Re- 
finery contest and $1920 for the Bay- 
way refinery. 


Each refinery force was divided in- 
to four groups made up of about the 
same number of employes but picked 
from various sections of the plant 
and from various types of work. 
Three-man committees appointed by 
the management represented the em- 
ployes in each group on all matters 
pertaining, to contest policy, scoring, 
methods of using prize money, and 
the like. The chairman of each group 
committee also served on a six-man 
central plant committee which in- 
cluded the plant safety supervisor 
and one other employe appointed by 
the management. 


The contest was divided into five 
periods of 20 days each. During 
the first 20-day period each plant 
group reporting a safe day was cred- 
ited with $1. If a disabling injury 
was charged against any employe in 
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the group during that period, any 
money credited to the group was 
placed in the jack-pot for the whole 


division. The: individual group then 
started from scratch again, insofar 
as money credits was concerned. 


As soon as a group completed the 
first 20 days without a disabling in- 
jury, it automatically became elig- 
ible to receive credits of $2 per day 
for its next 20 safe working days. 
After passing the 40th day, it re- 
ceived credits of $3 per day for the 
41st to the 60th safe days. For the 
61st to 80th days, it received $6 per 
day, and for the 81st to 100th days, 
$12 per day. 


A disabling injury charged against 
any plant group, no matter in which 
of the five periods it occurred, au- 
tomatically sent all accumulated 
credits to the jackpot for that refin- 
ery, and required the group to start 
again at $1 per day for 20 days, then 
$2 per day for the next 20, etc. 


At the end of the 100 days, each 
group was credited with the balance 
due for its contest performance. The 
money remaining in the _ refinery 
jackpot then was given to that group 
which had established the longest 
consecutive period of non-disabling 
injury days. It was up to the win- 
ning group’s committee to decide how 
the prize money was to be distrib- 
uted. They could hold a picnic, or 
purchase individual awards, but were 
not allowed to divide in cash. 


Only Clear-Cut Cases Counted 


For contest purposes only accidents 
clearly established as disabling in- 
juries were considered. That elim- 
inated cases where an injured em- 
ploye was able to continue working 
but was later awarded compensation 
for permanent disability through 
claims subsequently allowed by law. 


The four groups in each refinery 
were divided approximately equally 
numerically, and were set up so as 
to contain employes of equal risks on 
the average. For example, the Bay- 
way refinery was set up as follows: 
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Group A (860 employes)—Crack- 
ing coils, oil movement and storage, 
instrument repair, guards, garage, 
masons, lead burners, machinists, 
carpenters, and fire protection. 


Group B (855 employes)—Chemi- 
cal products, Stanco, slop oil, Para- 
tone laboratory, materials and tools, 
janitors, reclamation, insulators, acid 
plant, and steam and power. 
















Group C (861 employes)—Boiler- 
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Fig. 3—Part of one of the many elaborate signboards Esso Standard used at the 
Bayway Works to publicize the “100 Day Safety Contest” during the winter of 


makers, administration, welders, rig- 
gers, tinsmiths, blacksmiths, treating 
plant, gas plant, and crude stills. 


Group D (866 employes)—Pipefit- 
ters, manager’s office, yard depart- 
ment, painters, and electricians. 


Typical of the many very elabo- 
rate posters used to publicized the 
Bayonne Refining contest is the one 
shown in Fig. 3. At the end of the 
contest, three groups had completed 


100 days without a disabling injurv. 
Final standings were as follows: 


Bayway 
Safe Days Credits 
eS ene a 100 $480 
Group B vue See 96 
ee wa SG 47 81 
Group D Seal iiss. 480 


Groups A and D divided the jack- 
pot of $161. 


Bayonne 
Safe Days Credits 
a ee $ 9 
Group B Ceres 480 
Group C eo ee 11 
| rere 25 30 


Group B won the entire jackpot 
for its refinery which amounted to 
$584. 

Groups A, C, and D at Bayway 
gave their prize money to the Na- 
tional Federation for Infantile Par- 
alysis, Inc. Group B decided to buy 
as many $25 War Bonds as they 
could and raffle them off. At Bay- 
onne, each group also purchased War 
Bonds and raffled them off. Any ex- 
cess money was also donated to the 
paralysis fund. 

This brief review of the 28-year 
record of safety at Esso Standard Oil 
Co. has been brief and has touched 
only a few of the historical high- 
lights. The entire program for acci- 
dent prevention is a complete one. 
It includes all the conventional. rou- 
tine metal and equipment inspections 
by trained engineers under the su- 
pervision of C. J. Luz, assistant chief 
safety engineer in charge of metal 
inspection. 


Check New Processes 


In addition to these regular sched- 
uled checks, a policy has been estab- 
lished whereby new processes, while 
still in the preliminary flow diagram 
stage, are reviewed by a joint com- 
mittee composed of-members of the 
Safety Department and the Engineer- 
ing & Process Design Division. 

A flow plan is drawn up and 
studied from start to finish, noting 
all substances handled, reactions in- 
volved, provision for safety relief 
valves, temperature and pressure 
conditions, and the extent to which 
corrosion resistant materials will be 
used. 

Future safety activities at Esso 
Standard will be based on three plans 
of astion—use of tried and proved 
methods, use of new methods, and a 
program to prevent accidents beyond 
the plant. It is obvious safety’s job 
is far from finished. Safety at Esso 
is not a stationary program; it is a 
dynamic activity, constantly trying 
new stunts, new methods, new ap- 
proaches. The point to remember in 
selling’ safety, authorities agree, is 
that the prospective buyers—the 
workmen—are not an audience but 
a parade. 
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Acetylene Produced by Cracking Methane 
In Regenerative-type Reaction Furnace 


In a German process, methane is cracked in a regenerative-type reactor 
at 1400-1600° C., at 0.1 atm. ab. pressure, to produce acetylene. Re- 
covery of approximately 36% acetylene is reported. Necessity for con- 
ducting the reaction at low absolute pressure is reported as the chief dis- 


advantage of the process. 


Based on successful: pilot plant operation a 


commercial plant was designed but was not built because the war ended. 


PROCESS for the manufacture 

of acetylene by conversion of 
methane in a regenerative-type furn- 
ace was developed successfully 
through the pilot plant stage by 
Ruhr-Chemie Holten, in Germany, 
and a large commercial plant was de- 
signed to be built in Hungary when 
the war ended. Methane is used for 


heating the furnace as well as for the 
feed gas for the reaction. 

The process is described in a re- 
port by O. G. Direnga and P. J. 
Leaper, of the U. S. Department of 
Commerce Technical Industrial In- 
telligence Division, and issued by the 
U. S. Military Government in Germ- 
any. The purpose was to provide data 


to permit the evaluation of this pro- 
cess in comparison with other meth- 
ods for manufacturing acetylene 
which were used in Germany. These 
were generation from carbide, gen- 
eration from hydrocarbon gases either 
by thermal cracking or by means of 
an electric arc, or generation by par- 
tial combustion of methane with oxy- 
gen. 


The process operates on a one- 
minute heating and one-minute reac- 
tion cycle, methane being reacted at 


Fiat Final Report No. 1079. ‘‘The Produc- 
tion of Acetylene from Methane in a Regener- 
ative-Type Furnace, Rurhchemie Aktiengesell- 
schaft, Oberhausen-Holten’’, by O. G. Direnga 
and P. J. Leaper, Technical Industrial Intelli- 
gence Division, U. S. Department of Com- 
merce. 
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Fig. 1—Simplified flow diagram for Ruhr-Chemie process for the production of acetylene in a regenerative type furnace 
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temperatures of 1400-1600° C., at 0.1 
atmosphere absolute pressure. It was 
found that about 36% of the reaction 
methane is converted to acetylene, 
36% cracked to carbon and hydrogen, 
and 28% remained unchanged. The 
ratio of acetylene to carbon forma- 
tion depends critically upon the re- 
action pressure, even a slight increase 
of the pressure shifting the ratio in 
favor of carbon formation. 


On the basis of data obtained from 
laboratory experiments as well as 
from pilot plant operation it was 
concluded than an absolute pres- 
sure of 76-80 mm. Hg and a tem- 
perature of 1400-1500° C. represents 
the practical optimum conditions for 
the commercial production of a re- 
action gas fairly rich in acetylene. 


Low Pressure Disadvantage 


“The necessity of conducting the 
reaction at the low absolute pres- 
sure of 76-80 mm. Hg is the chief dis- 
advantage of the process’, states the 
report. “The reaction gases must be 
cooled and washed free from dust 
with water in a series of washers. 
In order to avoid excessive solution 
of C,H, in the water, this preliminary 
purification is carried out at the re- 
action pressure. This obviously ne- 
cessitates very large size equipment 
for the preliminary purification and, 
furthermore, the power requirement 
of the vacuum pump forms a high 
percentage of the manufacturing cost. 
This condition is made even more un- 
favorable, because the reaction gas 
after its preliminary purification 
must be compressed to 11 atmos- 
pheres absolute for the recovery of 
acetylene, so that a compression ra- 
tio of 11 to 0.1 or 110, exists over 
the system”’. 


Under optimum operating condi- 
tions the true gas velocity is approxi- 
mately 100 m./sec., measured at the 
temperature and pressure of the reac- 
tion. The reaction time is 1/100 sec. 
The decomposition of the methane 
feed gas results in the following two 
reactions: 


(a) 2 CH,+4—_—_-C,H,, + 3H, 
(b) CH,+4——__->C+2H, — 


The product gas from the decompo- 
sition has the following approximate 
percent volume composition: 

Methane 

Acetylene 

Diacetylene 

Hydrogen 

Nitrogen 

Oxygen 

Carbon dioxide 


The off gases from the diacetylene 
stripper and from the methane gasser, 
shown in Fig. 1, which are rich in 
acetylene, 
with crude reaction gas in the recov- 
ery of acetylene. 

The reaction, preliminary purifica- 
tion by washing, and the purification 
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are recycled and mixed" 


























Fig. 2—Design of regenerative-type re- 

action furnace used in Ruhr-Chemie 

process for production of acetylene 
from methane 


system are described as follows in 
the report: 


“Since the operation is an inter- 
mittent one, on a one-minute cycle, 
two reactors are provided, so that 
the vacuum pump may be operated 
at a uniform load. Automatic switch- 
ing of the gas valves is provided for 
in the design of the large scale plant. 

“The lower two-thirds of the reac- 
tor (Item 1 in Fig. 1) are filled with 
non-porous firebrick or sillimanite 
plates of a rectangular shape, the up- 
per one-third is filled with similar 
plates of a dense, non-porous alumi- 
num oxide. The top of the reactor 
is provided with several burners, in 
which methane is burned for the pur- 
pose of pre-heating the reactor. (see 
Fig. 2) 

Use Downflow 


“The combustion gases travel down 
the reactor, and thence through a 
waste heat boiler, and a stack gas 
blower to the stack. In the down- 
ward travel of the combustion gases 
the upper portion of the reactor will, 
of course, be heated to the highest 
temperature. The equipment is de- 
signed to allow enough heat to be ab- 
sorbed by the packing in one minute 
of heating to supply the necessary 
heat of reaction for the one-minute 
reaction cycle. During the heating 


period, the reactor is under atmos- 
pheric pressure. 

“In the change over to the reac- 
tion cycle the reactor is automatic- 
ally connected to the vacuum system, 
and methane is now expanded into 
the bottom of the unit at 76-80 mm. 
Hg absolute pressure. The gas in its 
passage through the lower two-thirds 
is preheated to approximately 1,200° 
C. It then enters the hottest zone, 
which contains the aluminum oxide 
plates, where it is heated to the re- 
action temperature of approximately 
1,500° C. The decomposition of me- 
thane takes place in this upper zone, 
the heat of reaction being furnished 
by the heat capacity of the alumi- 
num oxide plates. 


“It is an interesting feature of the 
process that more than 90% of the 
carbon formed in the cracking oper- 
ation is deposited on the packing, so 
that very little carbon dust is carried 
away by the reaction gas. The com- 
bustion of this carbon furnishes a 
considerable portion of the heat re- 
quired in the subsequent heating cy- 
cle, approximately 37-39% of the 
total heat. 

“In this respect, the Ruhr-Chemie 
process differs essentially from the 
Electric Arc process in which carbon 
formed is recovered from the exit 
gas stream. 

“The reaction gas is quenched im- 
mediately upon leaving the reactor 
by a number of water sprays in the 
gas header, and then enters the bot- 
tom of the preliminary scrubber, 
where carbon dust is washed out and 
the gas is further cooled. The water 
effluent from this scrubber is subse- 
quently used, after clarification, in the 
diacetylene and acetylene scrubbers 
(items 78 and 76) in order to re- 
cover acetylene dissolved in this 
water. 

“From the preliminary scrubber the 
reaction gas passes through three 
Raschig ring packed cooling towers 
arranged in series, in which the gas 
is still further cooled by counter cur- 
rent water flow to a temperature of 
about 25° C. The water effluent from 
these cooling towers is stripped in 
the lower section of the cooling tow- 
er with acetylene-poor residue gas 
obtained from the acetylene scrubber 
(item 76) in order to displace dis- 
solved acetylene. The water is then 
discharged through a barometric leg 
and seal tank to the sewer. 


Compressed Before Crude Reaction 


“The washed, cooled, and moist gas 
from the coolers now enters the vac- 
uum pump in which it is compressed 
to atmospheric pressure and pumped 
to the crude reaction gas gasometer. 
The crude gas, on the dry basis con- 
tains about 10% of acetylene. 


“The gas from the gasometer is 
compressed to a pressure of 11 at- 
mospheres absolute by means of a 
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TABLE 1—Dimensions of Regenera- 
tive-Type Reactors for Decomposition 
of Methane to Produce Acetylene, for 
Proposed Plant for Hungary 


I.D. of packed space 

Fire brick wall, thickness 

Inner shell, thickness (Sicromal) .. 
Air-space, thickness ...........+.++. 

Outer jacket, thickness (Steel) .... 

Total height of packing 

Height of Al,O, plates in upper third 1200 





piston-compressor. The first step in 
the purification is the removal of di- 
acetylene, which is accomplished by 
scrubbing the crude gas countercur- 
rently with a small amount of water 
in a scrubbing tower (item 78). The 
solubility of the diacetylene is about 
four times that of acetylene. The 
water for scrubbing is the effluent 
from the preliminary scrubber (item 
70) directly downstream from the 
furnace. 

“The effluent from the diacetylene 
scrubber (item 78) is now expanded 
into the diacetylene degassing tower 
(item 79) to a pressure of one at- 
mosphere absolute. Residue gas, free 
of acetylene, is blown into the bot- 
tom of this tower at such a rate that 
all of the dissolved acetylene, but 
only about 25% of the dissolved di- 
acetylene is stripped off. The gases 
from.this tower are recycled to the 
suction side of the gas compressor. 
The water effluent, which is free of 
acetylene, but carries with it in solu- 
tion about 75% of the total diacety- 
lene, is discharged to waste. No ef- 
forts have been made to date to re- 
cover the diacetylene. 


Scrubbed With Water 


“The off gas from the diacetylene 
scrubber, consisting of C,H,, CH,, 
H, and small amounts of N,, 
O,, and CO,, but which is free 
of diacetylene, is now _ scrubbed 
with a large amount of water in the 
acetylene scrubber (item 76) under 
the system pressure of 11 atmos- 
pheres absolute. Again, the water 
effluent from the preliminary gas 
scrubber (item 70) is used, and de- 
ficiencies are made up with fresh 
water. 


“The acetylene and carbon dioxide 
are scrubbed out and leave this unit 
in the water effluent. 


“The residual off gas from this tow- 
er, consisting of CH ’ H,, N, and Oo, is 
collected in a gasometer. A portion 
of this gas, however, is used to strip 
dissolved acetylene from the water 
effluent of the preliminary cooling 
system (items 72, 73 and 74). Anoth- 
er portion of this gas is used to strip 
acteylene from the water effluent of 
the diacetylene degassing tower (item 
79), (as previously mentioned). Still 
another portion of this gas is mixed 
with fresh methane for the purpose 
of preheating the reactor. The bal- 
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ance of this gas is utilized for other 
manufacturing purposes. 

“The effluent from the acetylene 
scrubber, which carries in solution the 
bulk of the acetylene, carbon dioxide, 
and some hydrogen and methane, is 
now expanded through a turbine into 
the top of the hydrogen-methane 
stripper (item 77) to a pressure of 
1.0 atmosphere absolute. Hydrogen 
and methane are removed practically 
to completeness by blowing pure ace- 
tylene into the bottom of the stripper. 
The off gas from this tower is re- 
cycled and mixed with crude reaction 
gas. 

“The bulk of the acetylene which, 
together with carbon dioxide, is dis- 
solved in the water effluent of the 
hydrogen-methane stripper (item 77) 
is now expanded into the two acety- 
lene degassers (item 75) to the low 
pressure of 40-50 mm. Hg absolute. 
Acetylene and carbon dioxide are 
thereby stripped from the solution. 
The moist gas is compressed to at- 
mospheric pressure, carbon dioxide is 
scrubbed out in a scrubbing system 
with potassium carbonate. solution 
(regenerative system) and the acety- 
lene product gas is collected in a gas- 
ometer. 

“The water effluent from the acety- 
lene degassers is utilized for quench- 
ing the hot furnace exit gases and 
for feeding the preliminary gas scrub- 
ber (item 70).” 

The two reactors for the proposed 
commercial plant to be built in Hun- 
gary for the manufacture of acety- 
lene from methane by the Ruhr- 
Chemie, Holten, process, were de- 
signed for a flow rate of 515 cu. ft. 
per hour of methane for each unit. 
Dimensions, given in Table 1, were 
proportional to the Ruhr-Chemie pilot 
plant. The design for the regenera- 
tive-type reactors is described as fol- 
lows in the report: 


“The lower 3000 mm. of packing 
consisted of firebrick (Sillimanite) of 


rectangular shapes, set on edge. The 
size of the plates was 7 mm. X 8) 
mm. X 150 mm. The upper 1200 mm. 
of packing consisted of plates cf 
identical size made of a dense, non- 
porous aluminum oxide. 


“The lower packing had a weight 
of 6000 kg. This lower zone has the 
function of preheating the reaction 
gases to 1200° C; it was calculated 
that the mean temperature charge in 
the packing of the preheat zone 
would be 14° C., based on a specific 
heat of the packing of 0.2. 


“The gas is further heated from 
1200° C. to approximately 1500° C. in 
the upper zone. The reaction takes 
place between the above temperature 
limits. The upper Al,O, packing had 
a weight of 2000 kg. per meter, or a 
total weight of 2400 kg. 

“The mean temperature change of 
the Al,O, packing was calculated at 
55° C. 

“The packing in both zones is ar- 
ranged in staggered fashion, the 
plates standing on the 80 mm. edge. 
The free-cross-sectional area is 30%. 
This arrangement gives maximum 
heat capacity with minimum pressure 
drop. 

Final Form Never Settled 


“It appears that the final form of 
the reaction furnace was never defi- 
nitely settled. An early design is 
shown in Fig. 2. This unit did not 
have an air jacket, but was provided 
with cooling coils. 


“In later designs the burners are 
arranged tangentially around the cir- 
cumference of the top of the furnace. 
Combustion air is admitted at the bot- 
tom of the unit and is preheated to 
300° C. in its upward travel through 
the air-jacket, from which it enters 
the burners. The combustion gases 
flow downward through the packing. 
During the reaction-cycle, methane 
enters at the bottom and flows up- 
wards.” 





the tests has been overlooked’”’. 


sumption data. 





Correction 


K. C. Bottenberg, chairman of the Motor Fuel Subcommittee of the 
Technical Committee of the Natural Gasoline Assn. of America, has 
called attention to a statement in the article in the January PETROLEUM 
PROCESSING describing the Nowata vapor lock tests in which it was said, 
“The economic significance of the conclusions that can be drawn from 


What was meant was that the importance of this test work and the 
economic significance of the conclusions that could be drawn from it 
had not been emphasized strongly enough to the industry at large. The 
committee itself in its final report published by the NGAA brought out 
that increasing the Reid vapor pressure of winter motor fuels from 13 
to 15 pounds in those states and for the months where the average daily 
maximum temperature is 55° F. or lower, represents a potential market 
for about 9,000,000 bbls. of normal butane per year based on 1946 con- 


Increasing the over-all volatility of winter motor fuels for the 
same area and period mentioned above using 30% additional 12-lb. Reid 
vapor pressure volatilizing agent provides a potential outlet for about 
54,000,000 bbls. of material of this type, the report brings out. 
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THE PERCO 


The Perco Cycloversion Process is the 
economical method of meeting today’s 
demand for premium gasolines. In both 
large and small refineries, this Catalytic 
Cracking Process has proved to be simple in process 
and design . . . flexible in operation . . . capable of 
producing unleaded fuels having ASTM Octanes as 


high as 81.0 and Research Octanes as high as 94.0.* 


PROCESS 


A Perco Cycloversion unit in addition to being effi- 
cient for catalytic cracking is also effectively utilized 
for Desulfurization and Catalytic Reforming. You 
benefit from three processes that feature low invest- 
ment, low catalyst and low operating costs. 

Let a Perco engineer explain: how the Perco Cyclo- 
version Process can upgrade your total refinery 
gasolines at substantial savings. 


PROFIT WITH PERCO PROCESSES 


PERCO PROCESSES 


CHEMICAL 


PHILLIPS 
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* For recent developments in the Perco Cycloversion Process, 


see the December 13th, 1947, issue of Oil and Gas Journal 


PERCO DIVISION 


PRODUCTS DEPARTMENT 


PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 














Before You Build a 





Heavy Chemical Plant “What 


process is the most efficient? 
...is best adapted to use 


Ask Yourself Siouecos 
These Questions: 











“Where 


should the new plant be 











built? Can it be fitted in with 
present facilities without 
complicating maintenance 
problems?” 











‘When 


will the plant be completed? 
How long will it take? “’ 














“Who 


should we choose 
to do the job?“ 








For many chemical plants producing industrial acids, synthetic 
ammonia, synthetic methanol and other heavy chemicals, the 
answer to the last question is Chemico. 


Since 1914, Chemico has furnished authoritative answers to 
many chemical plant problems. Chemico chooses — and even 
develops — the proper process, specifies equipment, designs 
and builds the plant, trains the operating crew, and guarantees 


the plant’s performance. Chemico assumes full responsibility. CHEMICAL CONSTRUCTION 
“HOW DO | START USING CHEMICO’S EXPERIENCE?” CORPORATION 


Aye h pete engi EMPIRE STATE BLDG., 350 FIFTH AVE., NEW YORK 1, N. Y. 
Ask for a preliminary consultation. This will involve no Technica! R id Products, Ud,, 


Europ pr tative : Cy 
obligation. Just call or write Chemico today. Gretteshem Moves, Lencacter Place, Londen W. C. 2, Gnglend 
pean Licensee of N. E. C. Process 








; Euro 
e ° e Hydro-Nitro S. A., 8 Quai do Cheval Blanc, Geneva, Switzerland 
“Chemico plants are profitable investments” Satins Meneses ties tiaen 
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LABORATORY PRACTICES 





Method for the Direct Determination of Oxygen 


In High-Molecular Weight Organic Compounds 


A N IMPROVED laboratory tech- 
nique for the determination of 
oxygen directly, rather than by dif- 
ference, in high-molecular weight or- 
ganic compounds has been developed 
by Messrs. W. W. Walton, F. W. Mc- 
Culloch, and W. H. Smith of the Na- 
tional Bureau of Standards in Wash- 
ington, D. C. 

By this new method, small amounts 
of oxygen, such as occur in mineral 
oils, in natural and synthetic rubbers, 
and in plastics prepared from hydro- 
carbons, can be measured with pre- 
cision and accuracy, it is reported. 

Essential features of the procedure 
are (1) thermal decomposition of the 
sample in an atmosphere of oxygen- 
free helium, and (2) conversion of 
the resulting oxygen compounds to 
carbon monoxide by passage of the 
products over carbon at 1120° C. The 
oxygen content of the material is 
then calculated from the %-vol. of 
carbon monoxide in the collected gas, 
as determined by the National Bu- 
reau of Standards Carbon Monoxide 
Indicator. 

The apparatus is shown in the ac- 
companying photograph. It consists 
primarily of a helium tank with 
pressure regulator, a furnace at 400° 
C. packed with copper spirals through 
which the helium is passed to remove 
oxygen, a U-tube filled with ascarite 
and a drying agent to absorb car- 
bon dioxide and moisture from the 
helium, a quartz tube having a sec- 
tion packed with carbon pellets, a 
tubular furnace enclosing that sec- 
tion of the quartz tube and heated to 
1120° C., and a flask of accurately 
measured volume in which the carbon 
monoxide is collected. 

The apparatus is arranged so that 
a continuous stream of helium is 
passed over the heated copper and 
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through the drying agents into the 
quartz tube. After the weighed 
sample has been placed in the en- 
trance end of the tube on a platinum 
boat, air is swept out of the system 
by means of a reverse stream of 
heated helium for two hours. The 
flow of helium is then directed for- 
ward through the high-temperature 
furnace toward the collecting flask. 


The sample is burned by slowly 
advancing a Bunsen burner and a 
gauze mantle along the section of 
the quartz tube containing the plati- 
num boat. This operation, requiring 
about 10 minutes, is repeated to in- 
sure complete decomposition of any 
particles that may have sublimed 
to other parts of the tube. 


The products of pyrolysis pass with 
the helium over the hot carbon in 
the furnace and through a liquid air 
trap to the collection flask, where 
water is gradually displaced by the 
mixture of gases. After a given vol- 
ume of gas has been collected, as 
measured by the water level in a 
capillary, the collecting flask is dis- 
connected and a stopcock opened mo- 


mentarily, allowing a small amount . 


of air to flow into the flask to restore 
atmospheric pressure. 

To determine the percentage by 
volume of carbon monoxide in the 
collected gas, the flask is connected 
through a flow meter to an NBS 


Apparatus developed at the National 
Bureau of Standards for direct deter- 
mination of small amounts of oxygen 
in organic compounds. From left to right: 
helium tank, furnace for oxygen re- 
moval CO, and moisture removal tube, 
quartz tube for burning of sample. 
conversion furnace, and gas-collector 


carbon monoxide indicating tube. The 
tube contains a colorimetric indicat- 
ing gel capable of detecting and esti- 
mating less than 1 part of carbon 
monoxide in 500 million parts of air. 

After the gas has passed through 
the tube at the rate of 70 ml./minute 
for a definite period, the color shown 
by the indicating tube is compared 
visually with standard tubes prepared 
at the same time by passing known 
amounts of carbon monoxide through 
them. From the value obtained for 
the volume concentration of carbon 
monoxide in the collected gas, the 
volume of the gas (known by pre- 
vious calibration of the flask), the 
density of carbon monoxide, and the 
weight of the sample; it is possible 
to calculate the percentage of oxy- 
gen in the material. 

This method has been used with 
excellent results at the Bureau in 


-the analysis of compounds contain- 


ing less than 2% of oxygen, it is 
stated; and it is expected that with 
some modification, the procedure may 
be used in the analysis of materials 
containing higher percentages of the 
element. 

In the conventional methods of or- 
ganic analysis, oxygen contents have 
always been determined by difference 
after the amounts of elements other 
than é6xygen had been determined 
directly. The value for oxygen ob- 
tained in this way involves an ac- 
cumulation of possible errors in the 
other determinations, but it has 
proved reasonably satisfactory in in- 
vestigations of the structures of com- 
pounds of low molecular weight. 

However, for the analysis of com- 
pounds of high molecular weight or 
of those containing very small 
amounts of oxygen, greater accuracy 
becomes a requirement. 











Here is a list of a few of the important alloys available from 
Wolverine—with a brief description of their principal applications: 


PHOSPHORIZED COPPER AND ARSENICAL 
COPPER tubes are used extensively for steam 
condensers where fresh water is available. 


RED BRASS-—is used in Condensers and Heat 
Exchangers where it is necessary to combat de- 
zincification and where water is low in acidity. 


ADMIRALTY—is used particularly where sea 
water is applicable for cooling in steam con- 
densers. In oil refineries it has shown very satis- 
factory resistance to the corrosive conditions 
encountered in heat exchangers. . 


ALUMINUM BRASS—the uses are similar to 
admiralty. However, it is considered superior 


to admiralty for highly polluted or brackish 
water conditions. It is superior where there is 
erosive and corrosive conditions. The success 
of the alloy is due to a thin continuous pro- 
tective film being formed on the metal surface 
in service. Should abrasion or erosive condi- 
tions cause a break on the surface of the tube, 
the aluminum brass has the property of self 
healing which means continuous protection to 
the metal surface. 


CUPRO-NICKEL—is used in heat exchange 
equipment where corrosive conditions are very 
severe, where high temperatures, erosion and 
high velocity of cooling water are encountered. 


Send for more specific data on any of these or other alloys in 
which you may be interested to meet your particular requirements. 


WOLVERINE 


CALUMET AND HECLA 


CONSOLIDATED 


INCORPORATED 


TUBE DIVISION 


COPPER COMPANY 


MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1411 CENTRAL AVENUE 


DETROIT 9, MICHIGAN 
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Pneumatically Operated Tools Reduce Time 


Needed to Clean Ports in Gas Compressors 


OWER cylinder ports on some gas 

compressors frequently become 
fouled with carbon, requiring the re- 
moval of each cylinder in order to 
get at the fouled port openings for 
cleaning. This job on a six cylinder 
gas engine normally takes 24 hours 
downtime, and 128 man-hrs. in labor 
charges. 


Ignatius Treat, a machinist at 
Humble Oil & Refining Co.’s Bay- 
town synthetic rubber plant, decided 
the job could be done with special 
tools of his own design in one-third 
the time. He developed four tools 
to fit a small standard pneumatic 
hammer. They have _ chisel-sharp 
edges, designed to conform roughly 
to the contours of the surface being 


Fig. 1—Port-cleaning tools for gas 


tools are at “C 
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compressors. Small 
pneumatic hammer at “A”, and a small light at “B”, both of 
which are standard toolroom equipment. Specially designed 


cleaned, and they have long, bent 
shanks. 

Tools, air-hammer, and a light are 
shown in Fig. 1. Treat, on the job, 
is seen in Fig. 2. Point “A” indi- 
cates the opening on the cylinder 
from which the gas valve has been 
removed. Light and tool are both 
inserted in this opening. The fouled 
ports are illuminated and readily ac- 
cessible to the tool held in his left 
hand. Formerly, it was necessary to 
remove the entire cylinder head at 
point “B” to get at the ports for 
cleaning. 

The Baytown plant had to remove 
each of its compressors from service 
every six months for port-cleaning 
in the past. Now they are cleaned 


Tips and Ideas 
: For Improving 





every 90 days, but the unit is out of 
service only eight hours, and the only 
labor required is that of two _.ma- 
chinists. Labor cost has been reduced 
to one-sixth. In addition, no rigging 
operation is needed since the heads 
are not disturbed. 





Worn Tube Sheets Are Salvaged 
With a Stainless Steel Facing 
By JOHN C. ALBRIGHT 


ONDENSER or exchanger tube 

sheets have been salvaged and the 
life of the equipment materially 
lengthened by facing the old carbon 
steel sheet with stainless-steel at the 
Norwalk, Calif., refinery of Wilshire 
Oil Co. 

The tubes are removed and the old 
sheet is placed in a lathe, cleaned 
up and trued. A plate of stainless 
steel, approximately % in. thick, is 
then cut so that its outside diameter 


Fig. 2—Tools in use on a gas compressor cylinder. Gas valve 
has been removed from opening “A”, light and pneumatic 
tool inserted. Former method required removal of cylinder 


head at “B” 
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is slightly larger than the area oc- 
cupied by the tube holes. 

The plate is then welded carefully 
with stainless steel rod to the tube 
Sheet so as to obtain a liquid and gas 
tight joint. Next a stainless steel ring, 
also ¥% in. thick, is cut with outside 
diameter equal to that of the tube 
sheet and its inside diameter equal 


4 


to the O.D. of the previously cut 
plate. 

This ring is then welded along both 
inside and outside edges to the tube 
sheet and concentric with the plate. 
The finished new surface in then 
trued again on a lathe, and holes 
bored through for rolling in new 
tubes. 





Plug Cocks Reconditioned at 2/hr. Rate 
With Lapping Machine Made from Scrap 


UILT from scrap materials, a spe- 
cially-designed lapping machine 
in the valve shop at the Marcus Hook 


GEAR BOX DRIVE 











refinery of Sun Oil Co. reconditions 
huge plug cocks in less than an hour 
where previous hand methods re- 
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CUT AWAY VIEW OF PLUG COCK 
CANCHORED TO BASE DURING GRINDING) 


Fig. 1—Simplified sketch of plug cock lapping machine built by Sun Oil valve re- 
pair men, which eliminated tedious, back-breaking hand methods used previously 
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quired two or more men working any- 
where from two to three days. 

Plug cocks from HF alkylation 
units collect fluorides on the inner 
surfaces, making them stick solidly, 
‘and requiring considerable man power 
with hand-lapping methods. Face 
with turning out a lange number of 
valves on a rush order, Sun’s valv 
shop personnel developed and built th: 
lapping machine, shown in tthe simpli- 
fied sketch in Fig. 1. 

The framework is angle iron and 
sheet iron, about 6 fit. high by 2-1/2 
ft. square. In operation, the plug cock 
is anchored securely at the center of 
the base. The valve stem is connect- 
ed through a universal joint to the 
vertical shaft, which is rotated ai 
about 60 rpm by means of the gear 
drive assembly at the top of the 
frame. 

A horizontal shaft, belt-driven by 
a small motor and carrying an eccen- 
tric cam, applies an up-and-down mo- 
tion to the vertical drive shaft (about 
3/4 to 1 in. range). The universal joint 
insures perfect center alignment for 
the plug during lapping. Lapping 
compound is poured into the valve at 
the top as shown. 

Sun’s valve repair men stated they 
can complete a lapping job on a 6 or 
10 in. plug cock in 30 to 45 minutes, 
depending on the extent of grinding 
meeded. Larger cocks require slightly 
longer lapping time. 





Has Plant Practices 
Helped You? 


Or have you made a better 
gadget based on one from these 
pages? One reader reported re- 
cently that he used an idea from 
the September, 1947, issue for 
a tool to remove collector chan- 
nel supports. That idea came 
originally from a machinist at 
the Torrance, California, refinery 
of General Petroleum Corp. 

Another reader intends to 
build a portable tank scaffold 
similar to the one described in 
the October, 1947, issue, and de- 
veloped at the Wood River re- 
finery of Shell Oil Co. Perhaps 
you’ve had a similar experience 
—or maybe you’ve improved the 
design on some recent Plant 
Practices scheme. 

Why not write in and tell us 
about it? Include photographs, 
drawings, or charts, if you have 
them. Material submitted for 
publication exclusively in PETRO- 
LEUM PROCESSING is paid for at 
the usual space rates. The idea 
is the thing—we’ll dress up the 
drawings and the written infor- 
mation. Send your ideas to: 


Plant Practices Editor 

PETROLEUM PROCESSING 

1213 West Third Street 
Cleveland 13, Ohio 
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QUALITY IS THE 
RULING INFLUENCE IN THIS PLANT 


To the thousands of skilled workmen in Ladish’s 
modern plant, Controlled Quality is both a tradition 
and a daily challenge. ““How can we improve quality” 
is always a prime concern in the plant as well as 
the laboratory. 


You have scientific proof of metal soundness in seamless 
welding fittings when you specify Ladish. 


Certified laboratory reports...available on request by 
referring to the Ladish heat code symbol of Controlled 
Quality marked on every fitting ... provide complete test 
data on chemical composition and physical properties of 
the steel heat from which any Ladish fitting was forged. 
Here is actual proof of reliability which assures extra 
years of trouble-free piping service when you install 


Ladish Seamless Welding Fittings. 





A COMPLETE LINE PRODUCED UNDER ONE ROOF 
-»- ONE RESPONSIBILITY c 


Pith ie 
LADISH 


MILWAUKEE SUBURB 
DISTRICT OFFICES: 


New York © Buffalo © Pittsburgh © Cleveland © Chicago © St. Lovis @ Atlanta © Houston © Los Angeles 
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California Company Employs 


CLARK Compressors in Two 


New Conservation Projects... 


Two new cycling plants operated by 
the California Company, one at 
Lake St. John, La., and the other at 
Cranfield, Miss., are ‘‘identical 
twins”, although entirely independ- 
ent in operation. 

In each plant, 9 Clark 800 B.H.P. 
Right Angle Compressors pump dry 
gas back into the sands at 4,000 
pounds pressure per square inch. It 
is estimated that these two conserva- 
tion projects will effect a combined 
saving of 45,000,000 barrels of 
crude oil and condensate which 
these fields would otherwise have 
lost. 

Each plant was developed under a 
voluntary unitization plan, by which 
each operator and royalty owner re- 
ceives a percentage of the revenue 
from the entire field proportionate 


to his recoverable reserves. “Twin” installations of Clark Right Angle 


Compressors pump dry gas back into the 
sands at two new cycling plants operated 
by the California Company. One is at Lake 
St. John, La., and the other at Cranfield, Miss. 


Write for further information on 
this modern method of increasing 


yield which has been described as 
‘just like discovering a new oilfield’. CLARK BROS. CO., INC. - OLEAN, NEW YORK 


Birmingham, Ala. + Boston + Chicago + Detroit +» Houston + Los Angeles + New York 
Salt Lake City + Tulsa » Washington + London + Bucharest, Rumania + Caracas, Venezuela 


G | F A K rh SETS THE PACE IN 


COMPRESSOR PROGRESS 





ONE OF THE DRESSER INDUSTRIES 
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Mercury Saver 


cury blow-out. 





Loss of mercury in an orifice meter, due to 
blow-out from an excessive pressure differen- 
tial across the orifice can be prevented by the 
simple device shown in the drawing. 


Developed by a Humble Oil & Refining Co. ma- 
chinist, it consists of a piece of 5/16 in. O.D. 
steel tubing, 3% in. long, threaded at one end. 
The other end is welded shut and a 3/16 in. 
orifice is drilled through both walls near this 
end. The nipple is screwed into the inlet line 
to the mercury trap as shown in the upper 
view. The tiny opening has a throttling effect 
on pressure surges and thereby prevents mer- 























Turntable Provides for Downhand Welding, 


Is Used Constantly Because of Time Saved 
By JIM WALLEN, Ashland Oil & Refining Co. 


turntable which enables a welder 
4 4 to work in a down hand position 
at all times is in constant use at the 
Ashland Oil & Refining Co.’s No. 2 
refinery welding shop because of the 
valuable time it saves on otherwise 
awkward welding jobs. 

Originated by the foreman, and buil* 
with the assistance of the weld shop 
crew, the machine was con- 
structed of salvaged ma- 
terials originally destined 
for the junk heap. It is 
shown in the photograph. 

The turntable comprises 
a flat steel disc with holes 
drilled in it along four radii 
at right angles to each 
other so that various 
shapes and sizes of work 


A piece of pipe of such 
shape as to present  con- 
siderable difficulty under 
ordinary conditions is han- 
dled efficiently by the turn- 
table originated in Ashland 
Oil & Refining Co.'s welding 
shop. The operator is shown 
using the arc in a down- 
hand position with his right 
hand while controlling the 
turntable speed with the 
throttling valve on the air 
hose in his left hand 
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can be held. The disc is welded to a 
short shaft held in place by a discard- 
ed lathe chuck. The chuck in turn is 
attached to the main drive shaft and 
rotated by an air motor. 

The entire assembly, motor, turn- 
table, etc., is secured to a vertical 
swivel post, which is rigidly support- 
ed on an I-beam pillar set in a con- 


crete foundation. Thus the unit can 
be swung into whatever position is 
best suited for the job at hand. 


By means of the air motor, the 
piece to be welded can be turned at 
any desired rate of speed, and the 
welder does not have to work from 
beneath or at one side of the piece. 
The spot to be welded is always be- 
neath his hands and eyes while he 
remains in a standing position. 


Pipe made up of bends and offsets 
is handled much more easily on the 
machine than by any other means. 
The operator can place the piece to 
be welded in a position where he can 
use a large electrode with more heat 
and a minimum possibility of under- 
cut. 

The air motor has a gear type re- 
ducer, a main valve block on the feed- 
er line, and a speed control, or throt- 
tling valve for the use of the operator. 
The speed control valve is extended on 
an air hose so that the operator can 
continue to control the speed of the 
machine while engaged in welding 
some distance away. 


One of the welders who did a con- 
siderable amount of work on the con- 
struction of the turnitable machine, 
demonstrated its speed by making two 
20-inch butt welds on a spool piece 
three feet long, with welding both in- 
side and outside, in two hours and 30 
minutes; ordinarily a job of this kind 
takes from 12 to 16 hours. Another 
six-inch butt weld, of a type that 
usually required from 25 to 30 min- 
utes, was made on this machine in 
seven minutes. 
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PROCESS WATER 





Gasoline Plant Water Treatment 





Case Histories Given of Methods Used for Boiler 


Feed Water in Plants in Southwest; 
Cooling Water, Control of Concentrations of Scale- 
Forming and Corrosive Materials is Important Factor 


The treating of water used for process steam and cooling purposes is im- 


portant in any gasoline plant but more so in the Southwest, particularly 


the plains areas of Oklahoma, Kansas and Texas, where supplies. often are 


scanty in quantity and loaded with various objectionable chemicals. 


Con- 


trol also is required to prevent the clogging of cooling systems with micro- 


biological slimes, such as algae and various fungus growths. 


Very practical information on this subject from the natural gasoline 


plant operator’s standpoint was given by two authorities at the regional 


meeting sponsored by Natural Gasoline Assn. of America at Amarillo, Texas, 
Dec. 12. J. C. Hutcheson, Shell Oil Co., Inc., Great Bend, Kans., presented 


a paper entitled “Gasoline Plant Process Water Treatment,” and J. S. 


Connors, Phillips Petroleum Co., Bartlesville, contributed a lengthy discus- 


sion. The two complement and supplement each other so, to eliminate 


duplications and for brevity, they have been combined in the accompanying 


article. 


HERE are many ways of satis- 


factorily treating water, the 
method selected depending to a large 
extent on the economics of the par- 
ticular problem. Also, it is a well- 
known fact that the most common 
meeting ground for water treating 
engineers is that they all agree to 
disagree. Regardless of the means 
selected, in the last analysis, any re- 
liable method of water treatment will 
be only as satisfactory as the control 
of such treatment is accurate, fre- 


‘ quent and sufficiently comprehensive. 


Most water treating chemists and 
engineers accept as standards “Betz 
Handbook of Industrial Water Con- 
ditioning’”’@), “Boiler Feed and Boiler 
Water Softening” (2) and “The Data 
Book”’(3), All plant superintendents 
should have these for ready reference 
when a specific problem is encoun- 
tered. Between them, they outline 
standard methods of water testing, 
tell how to determine the cause of 
boiler scale and how to clean heating 
surfaces, and describe the various 
methods of water treating for indus- 
trial purposes. Unfortunately, most 
chemistry books do not cover -water 
treatment specifically. Additional 
recommended references (4,5) are 
given and more will be found in a 
search of the extensive literature 
on this subject. 


Often the men in charge of plant 
water treatment are not chemists. 
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Hence use of chemical terms should 
be avoided in instructing laymen. 
Control tests should be set up in such 
a manner that a layman can under- 
stand them, in order to build up 
his confidence in his ability to carry 
on the control program. 


Experience indicates that any man 
who is not color blind and can add 





In Treating 


figures can be taught to do a good 
job in controlling water treatment. 
However, by going into too much 
chemistry at first, the layman may 
be inclined to think the process is 
too involved for him to handle. More- 
over, after some routine testing ex- 
perience is accumulated, most men 
become curious; they want to know 
what is happening and why they are 
doing certain things. ‘Then is the 
time to answer their questions fully, 
making available the standard works 
mentioned above if they desire to 
study further. 


BOILER WATER TREATMENT 


Treating requirements for boiler 
and cooling water are not necessarily 
the same, although the same princi- 
ples of control and methods of analy- 
sis apply. In fact, raw untreated 
water which would not be satisfac- 
tory in a boiler often is used as a 
coolant with desirable results. There 
are definite advantages to using a 
softened water as a coolant, how- 
ever. Therefore the two _ subjects 
will be discussed separately, with 
cooling water treatment following 
the discussion of boiler water. 


General Methods 


There are three general methods 
of boiler water treatment in use, to- 


Modern cooling tower installation in natural gasoline plant in the southwest. It 
must be protected, by adequate water treatment, against delignification ‘and 
growth of microbiological slime as well as scale deposition 
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Water Treatment 





gether with seemingly endless modi- 
fications to fit specific cases. A short 
discussion of the merits and disad- 
vantages of each method follows: 


I. Lime-Soda Softening (followed by 
phosphate and organic after-treat- 
ment) 

A. Hot Process Deaerating Soften- 
ers. Water softened by this 
method will have a soap hardness 
of approximately 0.5 to 1.0 
grain per gal. with a total alka- 
linity of 3.5 to 4.5 grain per gal. 
1. Advantages: a. Oxygen is 

practically eliminated. b. Silica 
content of the water is re- 
duced. c. Alkalinity is lowered, 
bicarbonates are removed. d. 
Total solids are reduced. e. 
Phosphate after-treatment re- 
quirements are low. f. Low 
treating cost. g. Low boiler 
maintenance and water make- 
up. 

. Disadvantages: a. High ini- 
tial investment. b. Moderate 
flexibility. 

B. Cold Process 
Water softened by this method 
will have a soap hardness of ap- 
proximately 1.0 to 2.0 grain per 
gal. with a total alkalinity of 
4.5 to 5.5 grain per gal. 

1. Advantages: a. Silica content 
is reduced. b. Alkalinity is 
lowered and some bicarbonates 
removed. c. Total solids are 


reduced. d. Low treating cost. 
e. Low boiler maintenance and 
make-up. 

. Disadvantages: a. Oxygen is 


not removed. b. Phosphate 
after-treatment requirements 
are relatively high. c. Rela- 
tively high initial investment. 

II. Zeolite Softening (followed by 
phosphate and organic after-treat- 
ment). Water softened by this 
method will have a soap hardness 
of approximately 0 to 0.5 grain 
per gal. 

1. Advantages: a. Relatively low 
initial investment. b. Low phos- 
phate after-treatment require- 
ment. 

2. Disadvantages: a. Oxygen is not 
removed. b. Silica is not removed 
and is rendered more liable to 
deposition within the boiler as a 
hard glass-like scale. c. Total 
solids are increased. d. Alkalinity 
is not lowered and the tendency 
toward caustic embrittlement is 
increased. e. Relatively high 
chemical treating cost. f. Rela- 
tively high boiler maintenance 
and make-up. 

III. Internal Softening (with phos- 
phates, soda ash or mixtures of 
the two, together with organic ma- 
terial.) 

1. Advantages: a. Practically no 
initial investment. b. Extreme 
flexibility. 

2. Disadvantages: a. Oxygen is not 
removed. b. High chemical cost. 
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c. High make-up requirement. d. 
Relatively -high boiler mainte- 
nance. 

Straight Zeolite treating is con- 
sidered impractical for Texas and 
Oklahoma Panhandle waters, because 
of high alkalinity and increased total 
solids. Nevertheless, it may be ad- 
vantageously combined with other 
methods. 


Several years ago a series of boiler 
water treatments were set up for 
Shell’s natural gasoline plants in the 
Tulsa area in accordance with con- 
ventional analyses. Recently a survey 
was made to see that treatment effi- 
ciency was being maintained and 
that plant personnel was fully ac- 
quainted with treatment problems. 
Data included in the report based 
on the survey, which suggested some 
remedial operations, is given here. 


The Shell company treating meth- 
ods described represent installations 
in old plants built before the desir- 
ability of careful industrial water 
conditioning had been demonstrated 
fully. This equipment is “being made 
to do” because water treating mod- 
ernization expense is not now justi- 
fiable-—a situation to be found in 
many other plants in the area. De- 
scriptions of methods in Phillips 
plants, on the other hand, are con- 
fined to relatively modern facilities. 


I—Lime-Soda Ash Process 


In most of the Shell plants, water 
treatment consists either of lime and 
soda ash (“Cold Process”) or a Zeo- 
lite treatment. In the former meth- 
od water hardness as well as sus- 
pended matter is precipitated as a 
sludge, thereby reducing total solids. 
Where Zeolite systems are used, the 
water is further treated with phos- 
phate and tannin in the boilers. 

All the boilers have continuous 
blow-downs and most are using phos- 
phate and tannin as internal treat- 
ment to condition sludge and correct 
for caustic embrittlement. These 
boilers now are operated from 30 to 
160 days without cleanout. Before 
internal treatment was started they 
were cleaned regularly every 30 days. 
Even after 160 days some of these 
boilers now require very little clean- 
ing out, more time being consumed 
in cooling off and coming-back to 
pressure than in cleaning. 


In one of the Shell plants inspect- 
ed, water is furnished from shallow 
wells to one of two 1600-bbl. steel 
treating tanks. Following cold treat- 
ment with lime and soda for soften- 
ing a commercial coagulant, “Ferri- 
sul’, is used to hasten settling of the 
fine precipitate formed by the lime- 
soda ash. 

Chemicals are mixed in a slurry 
with water and transferred to the 
settling tank by a steam injector. 
Contents of the tank then are agitat- 
ed with air until thoroughly mixed, 
whence the treated water is per- 


mitted to settle for a minimum of 8 
hours. It is withdrawn from the 
settler by top draw-off to the en- 
gine jacket hot well for circulation 
through the engine jackets and to 
the bottom ring of a 55,000-bbl. steel 
tank. A portion of the treated water 
is pumped to the boiler feed hot well. 


This is not an ideal condition for 
several reasons. Because this is 
batch treatment, the treated water 
is dumped into the system at one 
time. One of the worst features is 
the use of an open pit, level with 
the ground, which permits ready en- 
try to weeds and dirt. Several years 
ago 18 in. of mud were removed 
from the pit and 14 in. now have ac- 
cumulated. Mud cannot be removed 
from the large tank because of leak- 
age and its reconditioning is not 
considered feasible. Screening the 
suction of the circulating pump does 
not prevent entry of mud into the 
system, as evidenced by the fact that 
boilers must be shut down every 30 
days to remove mud from the crown- 
sheets. 


In another Shell plant treating re- 
sults were excellent except for two 
of the boilers. One had just gone 
into service after having been stored 
full-of undiluted ‘make-up water for 
21 days. The methyl orange (cal- 
cium carbonate) alkalinity was 1016 
ppm* and the water had been con- 
centrated 17.3 times. This is con- 
sidered too high, since an attempt 
is made at all plants to maintain 
alkalinities at 500 ppm. maximum 
with methyl orange as indicator, and 
250 ppm. to phenolphthalein. One 
other boiler had only 3.3 cycles of 
concentration and a methyl orange 
alkalinity of 280 ppm., which indi- 
cated excessive blow-down. 


At one of Phillips’ Panhandle 
plants, where the water to be treated 
has a hardness of 11.8 grain per gal.* 
and a total alkalinity of 11.4 grain 
per gal., the chemical treating costs 
by the hot lime-soda ash process. are 
approximately 9c per 1000 gal. water 
treated. The softened water has a 
soap hardness of approximately 1.0 
grain per gal., and an alkalinity of 
only 3.0 grain. The boilers, inspected 
annually, are found to be free of scale 
or corrosion. The tubes are mechani- 
cally cleaned at this time as a rou- 
tine. 


Boiler feedwater consists of ap- 
proximately 85% steam condensate 
and 15% softened water. A mix- 
ture of anhydrous disodium phos- 
phate and liquid tannin is injected 
into the boilers twice each shift to 
maintain a phosphate residual of 20 
to 40 ppm. in the boilers at all 
times. The eight 145-hp. 148 psi. 
water tube boilers are heavily fired, 
requiring total solids to be controlled 
between 50 and 60 grain per gal. 


* 17.1 parts per million — 1 grain per gal- 
lon. 
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VAPORS ‘TRAISE THE ROOF”’ 


It happens every day. As temperatures increase, 
the vapors lying over petroleum products in stor- 
age expand, raising the Graver Expansion Roof. 
As temperatures decrease, the vapors contract 
and the roof descends. It’s as simple as that, with 
the vapors always under control. There’s no 
venting to the atmosphere and no intake of 
moisture-laden air. 


This control of vapors prevents breathing and 
filling losses in either single or multiple tank in- 
stallations. In the latter, a manifold system con- 
nects several cone roof tanks to one or more 
Expansion Roof Tanks. Of particular value to the 
multiple tank set-up, is the pressure operated 
relief valve. Should one Expansion Roof reach the 
limit of its travel, it does not vent until all roofs 
in the system have also reached their limits and 


the pressure throughout the system is equalized. 


Write today for details on the advantages of 


letting vapors “raise the roof.” 


Reporters 


FABRICATED PLATE DIVISION 


GRAVER TANK & MFG.CO..[NC. 


East Chicago, Indiana 





Graver offers a complete service to the petroleum industry 
including Expansion Roof Tanks, Floating Roof Tanks and 
pressure vessels. In addition, Graver is prepored to furnish 
specialized steel plate work such as fractionating columns 
and class one vessels as well as stainless and diloy fabri- — 
cation; water conditioning equipment of all types; and a 
through the Graver Construction Co., is prepared to handle = 
all types ; of petroleum and chemical construction work. 


SOIR IAEA 
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to prevent water entrainment in the 
steam. 

Actual log records for these boiler 
waters, feedwater, and treated water 
in this plant are presented in Table 
1. Tests are performed by plant 
operators once daily on boilers, every 
four hours on softener effluent. It 
will be noted no data for phosphate 
radical are given; this is because 
treating was being controlled from 
hydroxide (calculated as calcium car- 
bonate) and hardness data, no at- 
tempt being made to maintain an 
excess of phosphate. 

In this connection, the Phillips 
company requires each plant to send 
monthly a full set of water samples, 
taken at random on a single day, to 
its main laboratory for checking. The 
results are reported to the plant su- 
perintendent who, in turn, compares 
laboratory findings against the op- 
erator’s log for the date. 


IIi—Zeolite Treating 


Two Shell plants use Zeolite treat- 
ed water followed by phosphate and 
tannin in the boilers. In one the 
boiler water was satisfactory except 
for one unit which had a stopped 
continuous blow-down line. Phos- 
phate was somewhat low, ranging 
from 5 to 20 ppm., where it should 
have been 35 to 60 ppm. Chloride 
concentrations were being maintained 


TABLE 3—Chemical Cost per 1,000 
Lbs. of Steam Produced 


Chemical 
Steam Chemical Cost 
Produced Cost Per 1,000 
Lbs./Day $/Day Ibs. Steam 
Hot lime-soda soft- 
ened makeup .. 1,980,000 2.70 $0.00136 
Internally treated. 1,140,000 6.50 0.0057 





at 4 to 5, necessitated by the high 
total solids. 


The boilers at the other plant using 
Zeolite initial treatment had a me- ' 
thyl orange alkalinity of 512 to 790 
ppm.; phosphate 5 to 15 ppm. It 
is believed the phosphate is too low 
but, since operators report running - 
160 to 190 days between cleanouts 
with little scale and no pitting evi- 
dent, no changes were recommended. 


A Phillips plant Zeolite softens 
water coming from a continuous cold 
lime-alum treater, deaerating the 
softened water at high temperature 
for carbon dioxide and oxygen re- 
moval. The boilers are fed a 50-50 
mixture of condensate and soft water, 
have a normal on-stream time of 
one year, and are found scale-free 
on inspection. The abnormally high 
boiler make-up requirements here are 
due to a large process steam require- 
ment, from which condensate cannot 
be recovered. Even with the high 


make-up requirements, however, al- 
kalinity of boiler water can be con- 
trolled between 29 to 35 grain per 
gal. without excessive blowdown. 


Ili—Internal Treatment 


At another Phillips Panhandle 
plant the make-up water has a soap 
hardness of approximately 8.0 grain 
per gal., with alkalinity of 10 grain. 
Chemical costs are approximately 
13c per 1000 gal. Boilers are in- 
spected and require cleaning after 
22 to 26 weeks in service. 


Total boiler feed consists of 33% 
raw make-up and 67% return con- 
densate. Chemical is fed continu- 
ously into the hot-well supplying the 
eight 145-hp. 148-psi. water tube 
boiler, fired at 138%of rating (seven 
normally on the line). Total solids 
in the boiler water are controlled at 
80 to 100 grains to prevent carry- 
over. 


Table 2 shows the water analyses 
from this plant. Table 3 compares 
the plant of Table 1 with that of 
Table 2 and presents the chemical 
treatment cost of the two plants in 
terms of cost per 1000 lbs. of steam 
produced. Ig this connection, the 
plant of Table 2 sends approximately 
35,000 gal. per day of steam con- 
densate to the cooling tower because 
it contains some 43 ppm. of mineral 





TABLE 1—Results Obtained by Hot-Treating with Lime-Soda Ash 


Analysis, Grains per Gallon* 


Excess 
Na, CO, 
(as Ca CO,) 


Total Sodium 
Alkalinity 
(as Ca CO.) 


Alkalinity 
Phenol- Methyl Hydroxide 
phthalein Orange (as Ca CO,) 


ye! 2.8 0.6 
0.0 0.9 
13.8 15.7 
13.0 16.1 
18.5 21.5 
17.5 20.6 
14.7 17.7 
16.6 19.1 
13.0 15.8 
9.2 11.2 
Daily chemical consumption, Ibs. 
Hydrated lime - 
a eee 
Disodium phosphate 
Liquid tannin 


* Phosphates not determined. To convert gr./gal. to ppm. multiply by 17.1. 


Dissolved 
Solids 


Soap 
Sample Hardness 
nn CE £esndnnsnedeede dade anab es 

Boiler Feed 
Boiler No. 
Boiler No. 
Boiler No. : 
Boiler No, 
Boiler No, { 
Boiler No. 
Boiler No. 
Boiler No. | 


— 
= 
° 
- 
-) 


SAO OHH 
—— 
CaAwUrKaNNnN 

NONE PAS 
nNneoneuoce 
edad 
BABSNSPASNS 
NRK NANAK AD 
PUAMAAAR WS 
SCaNONCNMOW 


Water treated, gal./day 
Steam produced, I|bs./hr. $4,000 
Rated Btu hp. operating 1,160 
ee Se, TD non. és Cakesessicesc 214 


30,372 





TABLE 2—Results Obtained With Internal Treating of Boiler Water 


Analysis, Grains per Gallon* 
Alkalinity Total Sodium 
Soap Phenol- Methyl Hydroxide Alkalinity 
Hardness phthalein Orange (as CaCO) (as CaCO) 
8.4 0.0 10.0 ‘ 1.6 
1.0 1.0 2.8 : 0.8 
0 39.9 43.4 43.4 
0 40.1 44.2 44.2 
0 43.9 47.5 43.9 
0 33.3 37.3 33.3 
0 59.3 65.3 65.3 
0 22.5 25.6 25.6 
0 11.2 12.4 12.4 
0 52.8 59.0 59.0 


Excess 
Na, CO, 
(as Ca CO) 


Dissolved 
Sample Solids 
OD 6. Sint ada hae awake ase een 2.0 
AN Pere ne re eee 0.5 
Boiler No. stk aTeeeceeaund ie kebwasa 75 
A) ob ieaG eed eee bene oe ee 75 
I I TO oh ia aia gir aa a ale he a ie SO 
OS RP ae ee ee 63 
Boiler No, £ 110 
Boiler No. 6 43 
*Roiler No. ' whasyeseetshskce de de % 20 
Boiler No. § 


oes 


4 


Cree 
FOSS 


WaAcsesonsxronw 
onovoonvsc 
— 
RNP AAG, 
PRNOONNO: 


t 
em ee OTS & CO 


-_ 


Water treated (make-up), gal./day 
Steam produced, Ibs./hr. 
***Rated Btu hp. operating.......... 
**Boiler efficiency, 4% ‘i 


50,000 Daily chemical consumption, Ibs. 
47,500 Btu compound No. 3100.............. 
1,015 Meee We. TE www cccccvcecs 


138 Liquid tannin ... 


* Phosphates not determined—To convert gr./gal. to ppm. multiply by 17.1, 
** Just coming on line. 
* Boiler coming on line excluded. 
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Preference continues... 


more and more petroleum refiners are using 
Filtrol catalysts and adsorbents than ever before 


in Thermofor calalytic cracking « Fluid catalytic cracking « Filtrol fractionation + Contact filtration 








Refinery executives, production 
managers and technical staffs 
responsible for economical 
refining plans — the men that 
actually refine the bulk of 
America’s production — use and 
specify more Filtrol catalysts REFINERY EXECUTIVES 
and adsorbents today than ees 

ever before in history. “ 
More refineries use Filtrol 
catalysts and adsorbents each 
year because — Filtrol products 
have proven to be more 
flexible, to produce higher 
yields of quality gasoline, 
lubricants and waxes with 
minimum refining costs 

from a wide selection 

of charging stocks. 


A e Z 
Their 
* 
Gea) eXperienced 
ae ee ee ee baa ‘ 
Tonnage increase in refineries’ use J udgmen f 
of Filtrol catalysts and adsorbents 
Filtrol products speaks 
for % 


are available 
the world ae Fi [ tr ol 


throughout 
write for name of agent in your country 
ecrivé pour le nom de |'agent du votre pays 
escribir pidiendo el nombre del agente en su pas 























PRODUCTION MANAGERS 





NL 


TECHNICAL STAFFS 





Product of Research and Development 


CATALYSTS * ADSORBENTS 


FILTROL CORPORATION General Offices: 634 So. Spring St., Los Angeles 14, California *Reg. U. S. Pat. Off. 
Plants: Vernon, California and Jackson, Mississippi 
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Chemical manufacture, petro-chemical man- 
ufacture, petroleum refining—they’re all re- 
lated under the common denominator of 
process industries. 

Whether their operation embraces distilla- 
tion, brewing, extraction, absorption, frac- 
tionation, or other process, engineering 
experience in all of them is certain to 
heighten expertness in any one of them. 

Badger is a concern with long and wide 
experience in each of the three fields mentioned 
above. It includes process engineering, design 
engineering, construction engineering, procure- 
ment of materials, installation of equipment, 





and initial plant operation. It covers hundreds 
of products—some new; some old; some re- 
quiring most intricate and special manufac- 
turing equipment; some produced in enormous 
quantities where every last operating cost 
factor is of prime importance. 


Thus, a Badger development or improve- 
ment in one field can often be adapted with 
distinct advantage to a project in another 
field. In Badger’s expertness in all three 
fields, your engineering department can draw 
on a wealth of outside information and skills 
toward getting the best possible results from 
the new plant or unit YOU have in prospect. 


1. BADGER a senses. arcsnins ne 


NEW YORK « SAN FRANCISCO + 


Process Engineers and Constructors for the Chemical, Petroleum and Petro-Chemical Industries 





LOS ANGELES + 


A SUBSIDIARY OF STONE & WEBSTER,INC. 
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If this contaminated con- 


seal oil. 
densate was returned to an internally 
treated boiler, the boiler sludge would 
tend to bake on the tubes as a semi- 
scale and predispose them toward 
failure. 


At another Shell plant no treat- 
ment is used except internal treat- 
ment for the boilers. Tests on the 
first day indicated that the methyl 
orange and phenolphthalein alkalini- 
ties of these boilers were extremely 
high while phosphate was 25 to 45 
ppm. Two days of excessive bottom 
blow-down reduced the alkalinities ap- 
preciably but insufficiently and in- 
structions were left to continue blow- 
down until,methyl orange alkalinities 
Were reduced to the standard 500 ppm. 
for each boiler. 


At another Shell plant untreated 
lake water is fed to the boilers, which 
are internally treated with soda ash 
and sodium aluminate. Methyl orange 
alkalinity in the boilers was 436 to 
1028 ppm., and phenolphthalein al- 
kalinity was from 352 to 808 ppm. 
By excessive bottom blow-down, me- 
thyl orange alkalinity was reduced 
in boiler No. 1 from 1028 to 836 ppm. 


Alkalinity in boilers 2 and 3 in- 
creased during this time, probably 
from the large amount of insufficient- 
ly-treated raw water added to the 
system to compensate for the ex- 
cessive blow-downs. All three then 
were blown-down until methyl orange 
alkalinities ranged from 152 to 220 
ppm. This was too low and operators 
were ordered to permit methyl orange 
alkalinities to reach 500 ppm. 


COOLING TOWER OPERATION 


When softened water is used as 
make-up for cooling tower operation 
it must be remembered, first, that 
Zeolite-softened water is normally 
corrosive, has a high alkalinity and 
that after concentrating and heating 
the excessive quantity of sodium car- 
bonate present will cause rapid delig- 
nification of the cooling tower. 


Second, while total solids have been 
reduced, in cold lime-soda softening 
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The cooling tower in the background 
is one of two in this modern cycling 
plant. It is 55 ft. high and 534 ft. long 
and handles 9000 gpm. of process 
cooling water from 96 to 80° F, dissipat- 
ing 70,000 Mbtu. per hour. The cycling 
plant produces 715 b/d natural gaso- 
line, 660 b/d normal butane, 440 b/d 
isobutane and up to 600 b/d propane. 


the water is stable and any increase 
in temperature will cause additional 
precipitation of hardness due to shift- 
ing of chemical equilibria. This usu- 
ally is offset by recarbonation with 
either sulfuric acid or carbon diox- 
ide. But, a water which has been 
softened and recarbonated is always 
corrosive and careful control of the 
concentrations is necessary to return 
the system to equilibrium. 


Calcium carbonate in recarbonated 
water may be held in solution either 
by chemical or mechanical means. 
Use of sulfuric acid will convert the 
carbonate to the more stable and 
soluble calcium sulfate and is rela- 
tively low cost treatment. At the 
temperatures normally encountered 
in cooling water, 1200 to 1600 ppm. 
of CaSO, can safely be carried with- 
out serious precipitation. This also 
permits an increase in the safe maxi- 
mum concentration of total solids. 
CaCO, concentrations may be con- 
trolled mechanically by continuous 
blow-down of the cooling system to 
compensate for concentration through 
evaporation, windage losses and the 
like. Solubilities of CaCO, in water 
are low, approximately 93 ppm. at 
32° F., 15 ppm. at 212° F. and 10 
ppm. at 356° F. 


Table 4 gives a comparison be- 
tween untreated and treated cooling 
water(@). It will be noted that with 
50 ppm. of calcium present in the 
raw water and three cycles of con- 
centration, the circulation water 
should have contained 150 ppm. if 
none had precipitated to form scale 
or sludge. Actually 65 ppm. of cal- 
cium is present, which means 85 
ppm. has precipitated as scale. With 








the acid-treated water the methyl 
orange alkalinity has been limited to 
250 ppm., whereas the sulfate con- 
tent of the water has been sharply 
increased to 1265 ppm. With 50 ppm. 
of calcium in the raw water, 350 
ppm. would be expected in the water 
having 7 concentrations. Actually, it 
was found that 340 ppm. of calcium 
was present, which represents 97% 
maintained in a soluble form. 


One big advantage of the acid 
treated water, therefore, was the re- 
tention of scale-forming material in 
solution. An equally important point, 
however, is that 50 gal. per minute, 
or 22%, less make-up water was re- 
quired due to the reduction in blow- 
down losses made possible by carry- 
ing higher concentrations of total 
solids without deposition on heat- 
transfer surfaces. In many gasoline 
plants where water is a scarce ma- 
terial, this factor assumes major pro- 
portions. 


Stability Predictions 


Several methods have been pro- 
posed by which the tendency of the 
water to either dissolve or precipi- 
tate calcium carbonate may be pre- 
dicted. 

W. F. Langlier proposed that the 
tendency of the water to form scale 
or to corrode could be calculated by 
the formula: pH — pHs = Satura- 
tion Index, whereby a positive num- 
ber indicates scale formation and a 
negative one, corrosion. The greater 





TABLE 4 — Comparison Between Un- 
treated and Treated Cooling Water 
(Betz) 


(Parts per million) 
Un- Acid- 
Raw treated treated 
Total Hardness as CaCO, .. 75 135 510 


Sulphate as SO, ........... 20 60 1265 
Alkalinity to Methyl Orange 

OR Ge Saves svccancicns 200 600 250 
Calcium as CaCO, ......... 50 65 340 
Magnesium as CaCO, ...... 25 65 170 
CE Tee are 57 7 
Tee nee 225 175 
Cycles of Concentrations ... .. 3 7 
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the value the greater the tendency. 

T. E. Larson and A. M. Buswell 
modified Langlier’s method and the 
latter is accepted as standard for 
want of a better. Tables for deter- 
mining “pHs” of any water are avail- 
able. Still later Dr. John Ryznar 
proposed that, for recirculated 
waters, the Langlier index should be 
modified so that the tendency to 
scale or corrode could be calculated 
by the formula: 2pHs — pH = Sta- 
bility Index. In this, all values are 
positive. Values above 7.0 indicate 
a corrosive tendency while those be- 
low 6.5 denote an increasing tenden- 
cy toward scale formation. 

As an example of these methods of 
calculation, a Panhandle water 
which has been lime-soda softened 
and recarbonated with sulfuric acid 
might have the following significant 
composition: 


Component Gr./Gal. 
Dissolved solids ...... 8.2 
Total soap hardness .. 0.9 
Calcium hardness .... 0.2 
eee ere 1.2 
nee, wad Te 2.0 
Total alkalinity ...... 2.0 
pH . Bee ee eee 7.2 
pHs , Sigil ier el ee 9.5 
Langlier Index 

(pH-pHe) = ........— 2.3* 
Ryznar Index 

(2pHs-pH)= _—........... .. 11.8* 
*Corrosive 


Now assume this water is con- 
centrated 8 times. The composition 
will be: 


Composition Gr./Gal. 
Dissolved solids ...... 65.6 
Soap hardness feces ae 
Calcium hardness .... 1.6 
NaCl gta seas ae 
Na,SO, a 
Total alkalinity ...... 16.0 
Predicted pH eee a 
pHs Ee 
Langlier Index 
(pH-pHs). = a 
Ryznar Index 

(2pHs-pH) = ...... 6.1** 


*Scale forming. 
**Very slightly scale form- 
ing. 

It is obvious that in either of the 
above cases only a very small amount 
of calcium is available for scale for- 
mation. 

Raw Water Make-Up 


Where raw water is used as cool- 
ing tower make-up and treated with 
sulfuric acid to control the alkalinity 
of the water in the tower pits, similar 
calculations can be made to show the 
tendency for the concentrated water 
to be either scale forming or corro- 
sive. The objection to this method of 
treating is the excessively close con- 
trol of both alkalinities and concen- 
trations required. 


Algae Control 


Growth of algae and related slimes 
is ordinarily controlled by copper sul- 
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fate, chlorine and various proprietary 
algecides, most of which contain cop- 
per organic compounds, potassium 
permanganate and sodium pentachlor- 
phenate (Santobrite). No matter 
which algecide is used, the microbio- 
logical slimes will slowly build up 
an immunity—much as the human 
body can develop a tolerance for or- 
dinarily lethal quantities of arsenic— 
thus making it necessary to vary the 
type used from time to time. Copper 
sulfate is one of the cheapest ma- 
terials available and most frequently 
used. When immunity to this ma- 
terial develops a switch to one of the 
others is made until such time as 
copper sulfate again becomes effec- 
tive. 

Treatment with algecide in large 
quantities—20-40 ppm at a time—is 
preferable to smaller, continuous dos- 
ages. It should be started before very 
much algae are present, or the treat- 
ment may kill enough to result in 
detachment of large quantities of the 
growth, which may clog some of the 
water passages, causing extensive 
shutdowns and expensive cleanout 
jobs. If large amounts of growth 
are known to be present, small quanti- 
ties of chemical should be used initi- 
ally so that all algae will mot be 
killed at one time, followed by gradu- 


Portion of distillation and storage section of gasoline plant of Phillips Petroleum 
Co. at Borger, Texas. Cooling tower is in background at the right 











































ally increasing dosages until all 
growth is destroyed. Copper sulfate is 
at its best advantage when the pH 
of the water is approximately 7.0 be- 
fore addition of chemical. 


Corrosion Inhibitors 


The use of corrosion inhibitors in 
plant water is becoming more gen- 
eral. Corrosive but non-scale forming 
water may be inhibited successfully 
against corrosion by tthe use of or- 
ganic chromium compounds or the so- 
dium chromates. The organic salts 
are more effective than the inorganic 
compounds. Control of pH is import- 
ant, a value of 8.5 to 9 being neces- 
sary for good protection where so- 
dium chromate is used, while the or- 
ganic chromates can be used at a 
much lower figure. 
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By placing your order for Anhydrous Hydrofluoric Acid in 
cylinders or in tank cars with Harshaw, it is now possible 
for you to secure material guaranteed to have a minimum 
assay of 99.4% Hydrofluoric. This advance in quality over 
the conventional standard of 99.0% minimum Hydrofluoric 
has been accomplished at no increase in price. Harshaw’s 
high ranking position as a major producer of Hydrofluoric 
Acid and Fluoride salts results from a broad knowledge of 
these products, especially in all phases of their technical 
applications. The benefit of more than forty years expe- 
rience is available to you when you order Hydrofluoric 
Acid and Fluorides from Harshaw. 


tHE HARSHAW CHEMICAL <o. 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 
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WOOD PRESERVATIVES 





Characteristics and Related Toxicity 


of Hydrocarbon Oils 


By J. A. VAUGHAN 


Research Engineer, Southern Wood Preserving Co., Atlanta, Ga. 


Specially reformed petroleum fractions, among other hydrocarbon oils, 


were studied to determine causes underlying the toxicity of the coal-tar 


distillates known as “creosotes” for wood preservatives. Aromatic content 


and specific gravity-boiling point relationship were found to be factors con- 


trolling toxicity. 


It was determined that the presence of aromatic hydro- 


carbons and an established specific gravity-boiling point relationship pro- 


vides a means of predicting toxicity toward fungi. Petroleum aromatic mix- 


tures containing olefins and saturates, when processed to establish a rela- 


tively high specific gravity in relation to boiling range were found to have 


high toxicity values. 


HE distillate of high-tempera- 

ture coal tar has been used for 
more than 100 years in wood preser- 
vation. However, prior to the advent 
of research which was begun about 
10 years ago(), the literature seems 
to contain little information concern- 
ing the real reasons underlying the 
toxicity of coal-tar creosote toward 
wood-destroying fungi. Bateman(2) 
and several others had made a few 
preliminary studies in the past, in or- 
der to develop a theory on the mech- 
anism of the protection of wood by 
preservatives. 

Over the years, the term “creo- 
sote” has come to mean that por- 
tion of the distillate of high-tempera- 
ture coal tar falling within a certain 
approximate range of boiling points 
and commonly used for preserving 
wood(3). In the beginning it was 
gradually found from actual experi- 
ence that creosote was a good wood 
preservative and, without the neces- 
sity or benefit of any exhaustive 
study of its physical and chemical 
characteristics, it was accepted as 
such. 


Reasons for Toxicity Vague 


With the development of laboratory 
test methods for determining the 
toxicity of various materials which 
may be used as wood preserva- 
tives(4), and with the accumulation 
of test-plot and service data, the 
wood-preserving industry has demon- 
strated that the distillate of high- 
temperature coal tar is not only toxic 
to wood-destroying organisms, but 
also possesses other required wood- 
preserving qualities. In spite of this, 
however, the reasons underlying the 
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toxic value of coal-tar creosote have 
been somewhat vague. 

Due to the use of different coals, 
or more particularly to the methods 
of coking or otherwise processing the 
coals to produce tar, a wide range of 
physical and chemical characteris- 
tics, as well as a broad range of dis- 
tillation characteristics, have been 
demonstrated by. the creosotes pro- 
duced from the various tars. Another 
factor causing variations in the dis- 
tillation characteristics is the fluc- 
tuating or changing market in by- 
products, which in turn controls the 
point to which the distillation is car- 
ried in order that the residuum may 
be soft pitch, hard pitch, or pitch 
coke. It would appear from toxicity 
tests, however, that regardless of the 
variation in distillation pattern of 
various high-temperature  coal-tar 
distillates, all of them evidence rea- 
sonably satisfactory toxicity. 

Therefore, the specifications cover- 
ing creosote oil, as originally writ- 
ten and as they appear today, are 
very broad so as to admit any nat- 
ural run distillate of high-tempera- 
ture coal tar. Specifications, how- 
ever, depend primarily upon that 
phrase, which appears in all of them, 
requiring that the source of the creo- 
sote be high-temperature coal tar or 
coke oven tar(5). In other words, 
knowing that high-temperature coal- 
tar distillates were toxic to wood- 
destroying fungi, but not knowing 
the reasons underlying their toxicity, 
the specifications were designed to 
fit the product. 

In the early thirties, a long range 
project was established in the Re- 
search Department of the Southern 


Wood Preserving Co., for the pur- 
pose of investigating various hydro- 
carbon oils as wood preservatives 
and of establishing, if possible, the 
reasons for toxicity or lack of toxi- 
city in these oils. In the initial stages 
of the work, starting materials were 
limited to high-temperature coal-tar 
distillates, several water-gas-tar dis- 
tillates of different physical charac- 
teristics, and a few highly aromatic 
petroleum distillates and residuums. 
A study of the physical and chemi- 
cal characteristics of individual frac- 
tions of these initial samples and 
subsequent toxicity tests indicated a 
general relationship between the tox- 
icity and the specific gravity—boil- 
ing point relationship of the fractions. 


Other Samples. Needed 


It was immediately realized, how- 
ever, that it would be necessary to 
obtain other samples exhibiting a 
wider range of physical and chemi- 
cal characteristics, in order definitely 
to determine whether there was a re- 
lationship between these character- 
istics of the fractions and their toxi- 
city. The next step, therefore, was to 
develop some laboratory method of 
processing the various samples to a 
point where they would exhibit dif- 
ferent chemical and physical charac- 
teristics. This proposed work posed 
the problem of just what it was de- 
sirable to accomplish in the process- 
ing to give various types of oils for 
further experiment and study. 


Early in the studies it had become 
apparent that the presence of aro- 
matic hydrocarbons alone might ac- 
count for toxicity in hydrocarbon oils. 
Since the boiling point of aromatic 
hydrocarbons tends to increase as 
hydrocarbon chains are added or 
lengthened (i.e., carbon atoms are 
increased in the chains) and since 
the specific gravity of the aromatics 
tends to decrease in relation to the 
boiling point as chains are added or 
lengthened (Table 1), it was evident 
that, if the processing of the start- 
ing material could be properly con- 
trolled, it would result in finished 
products, depending on the control, 
having varying specific gravity-boil- 
ing point relationships for the various 
fractions. 


It was found that processing high- 
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TABLE 1—Boiling Point-Specific Gravity Relation of Aromatic Hydrocarbons 


Benzene Series 


Name 
Benzene 
Toluene 
Ethyl Benzene 
Ortho-dimethylbenzene ............ 
Propyl Benzene (n) .. nuk en awe 
Trimethyl Benzene (1, 2, 3) eeexteewd 
Diethyl Benzene (0) .. ean 
Tetramethyl Benzene (a, 2, 4.5 5) jmak 
Butyl Benzene (n) ...... winten 
Diethyl Toluene (3,5) ............ 
Triethyl Benzene (1,3,5) 
Diphenyl 


Vormula 


Naphthalene areal ncaens ate 
Methyl Naphthalene ‘(b) igeeaee eee 
Ethyl Naphthalene (b) 

Dimethyl Naphthalene (1,4) ...... 


CoH, 
C,oH-CH, 


* Factor determined by dividing B. P. °C 
gravity relation. 


C,,H.C.H, 
CyoH,(CH, 


Naphthalene Series 


2 


Carbons 
in Chains 


B.P. 
°C 


80.1 
110.8 
136.2 
144.0 
159.5 
176.1 
176.5 
175.0 
183.1 
199.0 
215.0 
254.9 


B. P./Sp. Gr. 

Factor* 
91.0 
_ 127.9 
157.1 
163.5 
185.1 
195.8 
200.3 
200.7 
212.3 
226.4 
249.7 
256.9 


Sp. Gr. 


0.879 
0.866 
0.867 
0.881 
0.862 
* 0.894 
0.881 
0.872 
0.862 
0.879 
0.861 
0.992 


AAUP RWWNNE: 


218.0 
241.5 
251.0 
265.0 


1.152 
1.001 
1.008 
1.016 


189.20 
240.30 
249.00 
260.80 


by Sp. Gr. and taken as the boiling point-specific 





temperature coal-tar distillates re- 
sulted in very little change in the 
specific gravity-boiling point relation- 
ship of the fractions. On the other 
hand, changes in water-gas-tar dis- 
tillates could be accomplished through 
processing, with the more marked 
changes occurring in those samples 
showing the lower specific gravity 
with relation to boiling points. This 
was to be expected, since the pro- 
cessing was primarily designed to 
shorten the side-chain structure of 
the aromatics. In using the highly 


aromatic petroleums which exhibited 
little or no toxicity (within the limits 


of acceptable values) it was possible, 
by controlling the process, to produce 
oils showing a very wide range of 
gravity-boiling point relationship. 

High-temperature coal-tar creosote 
is a hydrocarbon oil containing a high 
percentage of aromatic compounds, 
some olefins and saturates, varying 
percentages of tar acids and bases, 
and percentages of a number of var- 
ious compounds of complex chemical 
nature. Although it has been shown 
that many of the identified compon- 
ents of coal-tar creosote have toxic 
properties, as for example the tar 
acids, it has been shown that high- 
temperature coal-tar creosote, from 
which the tar acids have been re- 
moved, will continue to possess toxic 
properties(6). 

Further, it has been shown that 
certain water-gas-tar creosotes have 
toxic properties equivalent to the 
best coal-tar creosotes, while other 
water-gas-tar creosotes show little 
toxicity toward wood-destroying fun- 
gi. In water-gas-tar, the nitrogen- 
ous bases and phenols are absent 
or nearly so(7). On the other hand, 
the percentage of aromatics in water- 
gas-tar creosote may be as high as 
in coal-tar creosote. 


Many petroleum distillates and 
residuals, particularly those derived 
from thermal or catalytic cracking 
processes, may be highly aromatic 
and yet show little if any toxic prop- 
erties toward wood-destroying fungi. 

Considering the above facts, it 
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seemed certain that aromatic hydro- 
carbon compounds alone might be 
responsible for toxicity. However, 
since all aromatic hydrocarbon mix- 
tures do not show this characteris- 
tic, and since some show it in widely 
varying degrees, it appeared that the 
character of the aromatic itself 
might be the determining factor. It 
was concluded, therefore, that aro- 
matic hydrocarbons having certain 
chemical and _ physical properties 
would be toxic to wood-destrying or- 
ganisms, and that hydrocarbon oils 
containing sufficient quantities of 
these aromatic compounds would also 
be ‘toxic. 


Proceeding along this line of 
thought, many laboratory process 
runs were made, in order to produce 
varying samples for study and also to 
develop the process and controls 
which would result in the production 
of hydrocarbon oils having those phy- 
sical and chemical characteristics 
which tthe toxicity tests indicated 
were required of a satisfactory creo- 
sote wood preservative. 


Use ASTM Standard 


For convenience in making direct 
comparisons of the materials under 
study, as against coal-tar creosote, 
it was decided to employ the ASTM 
Standard. D246-42 (AWPA Standard 
llg) fractional cuts rather than to 
attempt to continue the use of the 
narrow boiling ranges or separated 
aromatics. The work which followed 
has shown this to be a satisfactory 
procedure and has made possible the 
setting up of a rather simple method 
of analysis. This is of great advantage 
in that wood preservatives are sub- 
ject to frequent field inspections to 
determine their value. 


Since the studies were to involve 
a determination of the aromatic con- 
tent of the samples, a new method 
developed at the Central Experiment 
Station, U. S. Bureau of Mines, Pitts- 
burgh(8), was employed to give a 
sufficiently accurate determination of 
olefins, aromatics, and saturates. 

As the analyses were made of the 


samples, prepared through the deve! 
oped process controls, and as th: 
toxic values of these samples wer 
determined and studied, it becam: 
more and more apparent that aro 
matic content and specific gravity 
boiling point relation of the fraction: 
under study were definite factors con- 
nected with the toxicity of hydrocar 
bon oils. Specific gravity-boiling 
point relations of the fractions wer: 
plotted against their determined toxi- 
cities and gradually curves wer 
evolved from which very definite proc- 
ess controls could be determined fo: 
producing a product having accept- 
able toxicity as a wood preservative. 
The controls establishing toxicity 
were those governing the specific 
gravity of the fractions and the per- 
centage of aromatics in the fractions, 
as well as in the whole oil, and were 
as follows: 


Specific Gravity 
(ASTM D369-33 
Minimum 0.85 
Minimum 0.90 
. Minimum 0.95 
Minimum 1.00 
Minimum 1.05 


Fractions 
Crea Ge asis Cacecasrcesne 
210°-235° C. 
235°-270° C. 
270°-315° C. 
315°-355° C. 
Fractions 
0°-210° C. 
210°-235° C. 
Cc 

Cc 


Aromatics 

75% Preferred 80° 
75% Preferred 85% 
75% Preferred 90% 
75% Preferred 90% 
Preferred 90% 


..Minimum 
..Minimum 
..Minimum 
..Minimum 
..-Minimum 


235°-270° 
270°-315° C. 
315°-355° C. . 75% 

When petroleum hydrocarbons were 
processed so as to obtain the required 
specific gravity of the fractions, it 
was found, more often than not, that 
the percentage of aromatics in the 
fractions ‘exceeded the minimums 
listed above, and usually. met the 
preferred percentages. 

In a further attempt to prove that 
the toxicity of aromatic hydrocarbon 
mixtures is related to aromatic struc- 
ture, petroleum aromatic mixtures 
containing olefins and saturates were 
selected from those materials having 
relatively low specific gravity in 
comparison to their boiling range. 
The fractional parts, as well as a 
whdle sample of these materials, 
were tested for toxic value by the 
agar-flask method(9) at the Forest 
Products Laboratory in Madison, Wis. 
These materials were found to show 
potential toxicity, but only to the 
extent that more than 10% of the 
whole .sample was required to pro- 
duce total inhibition; of the fractional 
parts, the normal growth of fungus 
at 5% ranged from one to 23%. The 
same samples, when processed to es- 
tablish a relatively higher specific 
gravity for each specified boiling 
range, showed that only about 0.10% 
was required to produce total inhi- 
bition to the growth of fungus; of 
the fractional parts, the quantity re- 
quired to produce total inhibition 
ranged from 0.006 to 0.02%. These 
latter values are equivalent to those 
of the corresponding fractions of coal- 
tar creosote. 

A continued study of aromatic hy- 
drocarbon mixtures obtained from 
coal tars, water-gas tars, and petrole- 
um residuals (processed and unproc- 
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UNION OIL COMPANY 


UNVEILS ONE OF THE NEWEST 
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SPECIFIC GRAVITY OF FRACTIONS 


Fig. 1—Preliminary toxicity curves for hydrocarbon oils containing not less than 75% 
aromatics. The vertical lines represent safe minimum specific gravities in each 
case. (Note: Symbols enclosed by [_] denote coal-tar creosote.) 


essed), as well as of some pure aro- 
matic compounds, indicated that tox- 
icity of these materials, as deter- 
mined by the agar-flask method, is 
definitely related to the boiling point- 
specific gravity relation of the ma- 
terials. It also indicated that the 
boiling point-specific gravity relation 
is a function of the carbon atoms 
in the side chains attached to the 
ring structure. 


In the case of those aromatic deriv- 
atives containing oxygen, nitrogen, 
sulphur, or hydroxy radicals, the boil- 
ing point-specific gravity relation 
may also be a function of the atom 
or radical attached to the ring struc- 
ture. This is well illustrated by com- 
paring phenol (C, H ,0H— BP 181.4° 
C.—Sp. Gr. 1. 071—Factor 169.3) and 
m-dihydroxy benzene, (C,H (OH) .— 
BP 276.5° C.—Sp. Gr. 1.272—Factor 
217.4). 


It does not appear, however, that 
the presence of oxygen, nitrogen, sul- 
phur, or the hydroxy radical in the 
aromatic structure is necessary to 
give toxicity toward wood-destroying 
organisms. It has been shown, more- 
over, that the effect of an individual 
group on the toxicity of an aromatic 
may be to increase toxicity or to 
have a marked depressant effect on 
toxicity(®). In any event, the presence 
of such groups in coal-tar distillates 
will account for the higher specific 
gravity within a stated boiling range 
than will be found in the same boil- 
ing range of a petroleum creosote 
(Table 2). This results from the fact 
that the petroleum creosote is com- 
posed almost entirely of aromatics 
containing only carbon and hydrogen. 
Reference to the curves shown in 
Fig. 1 will show that in the same 
boiling range the fractions from coal- 
tar creosote exhibit the higher spe- 
cific gravity, but that many of the 
lower density petroleum creosote 
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fractions show greater toxic value 
in the same boiling range. 

It has been pointed out that hydro- 
carbon oils containing a minimum of 
75% aromatics and: having certain 
minimum specific gravity within a 
given boiling range will exhibit satis- 
factory preservative value as_ indi- 
cated by the agar-flask method em- 
ploying fungus Madison 517. Based 
on studies and results secured from 
several hundred samples, prepared in 
accordance with the proper process 
controls, it appears that the percent 
of sample by weight, which will to- 
tally inhibit the growth of Madison 
517 when employing the agar-flask 
method, will be usually not more 
than the indicated values for each 
fraction and specific gravity of that 
fraction as given in Table 3. 


Toxic values such as these are ex- 
tremely satisfactory for hydrocarbon 
oils to be used as wood preservatives, 
provided, of course, that the perma- 
nency of toxicity is satisfactory. 
That, however, is not a part of the 
discussion at the moment. 

This report is of a preliminary 
nature only, and makes no attempt 
to cover the full field of the studies. 
When the accumulated data is fully 
analyzed and correlated, a more re- 
vealing report will be presented. 
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TABLE 2—Organic Ring System Derivatives Which Affect Boiling Point-Specific 
Gravity Relationship of Hydrocarbon Oils 


(Some or All of These May Be Found in Coal Tar) 


Name 
Thiophene 
Pyridene 
Pyrrole 
a—Picoline 
Thiophenol 
Coumarone 
Phenol 
Dihydroxy Benzene (0) 
Cresol (0) 
Cresol (p) 
Cresol (m) ..... eye 
Dihydroxy Benzene ‘(my 
Quinoline 
a—Naphthol 
b—Naphthol 


* Factor determined by dividing B. P. 
gravity relation. 


C,H,(CH,)0H 
C,H,(CH,)OH 
C,H,(OH). 

c 


°C by Sp. Gr. 


Carbons B.P. 
in Chains °C 
84.1 

115.0 

133.0 

128.8 

168.5 

173.5 

181.4 

242.5 

191.0 

202.0 

203.0 

276.5 

239.5 

279.0 

294.0 


B. P./Sp. Gr. 
Sp. Gr. Factor* 
1.070 78.5 
0.978 117.6 
1.077 123.5 
0.950 135.6 
1.074 156.9 
1.078 160.9 
1.071 169.3 
1.344 180.4 
1.052 181.6 
1.039 194.4 
1.039 194.4 
1.272 217.4 
1.081 222.4 
1.224 227.9 
1.217 241.5 


and taken as the boiling point-specific 





TABLE 3—Per Cent of Sample by Weight to Inhibit 


Growth of Fungus 


Fraction 

0.85-0.90 0.90-0.95 

0°-210° C 
210°-235° 
235°-270° 
270° -315° 
315°-355° 


0.04% 


Specific Gravity 


0.95-1.00 1.00-1.05 1.05-1.10 1.10-1.15 


Percent by weight required to totally inhibit growth of fungus—(agar-flask method) 


0.02% 
0.02% 


. 70 
Usually > 5% unless specific gravity exceeds 1.100 
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orma- 
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| Medical and Safety Services 
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Whatever the problems in the blending or handling of 
tetraethyl lead compounds, there is a helpful, cooperative 
Du Pont Medical or Safety Service ready to serve you. Two 
complete staffs, fully equipped, are working closely with 
refinery personnel in treating gasoline with Du Pont 
Tetraethyl Lead Compounds. 


The Du Pont Medical Service 


These men are thoroughly experienced in the health prob- 
lems connected with the handling and use of tetraethy] lead. 
They make initial and periodic physical examinations of 
refinery blending personnel and inspections of the blending 
facilities from a hygienic aspect. They are available to advise 
refinery groups on the published regulations and safety 
measures. They are also endeavoring to improve current 
safety practices through research, and the development and 
exchange of information with other organizations. 


The Du Pont Safety Service 


Supervision of tank cleaning, check-ups of blending equip- 
ment, counsel on the installation of equipment, and help in 
drawing up plans for proposed blending plants .. . are all 
part of a Du Pont Service man’s job. He has a thorough 
knowledge.of the problems involved. These Service Repre- 
sentatives work out of the five district offices located at 
Wilmington, Delaware; Los Angeles, California; Chicago, 
Illinois; Houston, Texas; and Tulsa, Oklahoma. 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMIS!RY 
















DuPont’s Medical and Safety Service 
are IN ACTION NO 





Wherever Du Pont Tetraethy! Lead Compounds are j 
A member of the Du Pont Medical Staff and a 


Safety Service Representative discuss regula- use the Du Pont Medical Service and Du Pont Safe 
tions governing the blending of Du Pont TEL 
Compounds with a management representa- 


tive responsible for the blending of gasoline. are experienced in the handling of health and safe 


problems, particularly those relating to the use o 










Service are in action. All members of the medical staf 
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handling on the spot all of the routine probler 
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Oil Soluble Colors) 
Lubricating Oil Additives 
Fuel Oil Additives 
Metal-Working Lubricants 


Corrosion _—s 


A Du Pont Service Representative and a 
refinery blender repairing a check valve 
that has been in tetraethy! lead service. 
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PRODUCT DEVELOPMENT in the 
PETROLEUM CHEMICAL FIELD 


By RICHARD W. KIXMILLER 
Celanese Chemical Corporation 


The importance of product development work in the petroleum chem- 
ical field is emphasized both by the great growth in the volume of produc- 
tion of synthetic aliphatic chemicals and by the flexibility in processing 
operations provided through the present improved chemical technology. 
The latter makes possible the manufacture of a specific chemical by a variety 
of processes, in many instances, or the transformance of a specific product 
into other chemicals, depending on commercial requirements. 

Three groups of markets open to new products of oil companies in the 
petroleum chemical field must be considered in organizing product develop- 
ment programs: (1) existing markets, (2) short-term markets, which in the 
main can be supplied from present facilities, (3) long-term markets requir- 


ing new capital investments. 


Examples are given of specific chemicals 


manufactured today from petroleum raw materials for these various mar- 
kets, such as methyl ethyl ketone, normal propyl alcohol and tetrahydro- 


furan. 


EFORE considering in detail 

various problems of product de- 
velopment work in the petroleum 
chemical field, it will be helpful to 
review the general nature of organ- 
ized product development work. This 
is an activity which only recently 
has come to play a specific part in 
the progress of a new chemical from 
synthesis on a small laboratory scale 
to commercial production in ton lot 
or tank car quantities. It has been 
defined recently as “the develop- 
ment of new products for existing 
uses.”(1) It will be considered here, 
however, from a-.somewhat wider 
standpoint, as the commercial side 
of the research and development 
process. 


It may be useful to think of prod- 
uct development studies as attempt- 
ing to find an accurate and complete 
answer to the question, “How soon 
can a new company product be made 
a useful and desirable material for 
potential consumers—at a price level 
profitable both for the producer to 
manufacture and the consumer to 
use?” 


Finding the Answer 


Key phrases in the above question 
are italicized. The need for a care- 
ful and organized search to find the 
answer to this question becomes ap- 
parent after considering the many 
thousands of chemicals, some the re- 
sult of brilliant experimental studies, 
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which still lie dormant on laboratory 
shelves or hidden away in some hand- 
book. DDT is an outstanding example 
of a chemical whose usefulness lay 
buried for many years after an- 
nouncement of its synthesis and de- 
termination of its fundamental prop- 
erties. 


Under present industrial conditions, 
it is likely that synthesis of this 
chemical in a commercial laboratory 
would be followed by product de- 
velopment studies. These might in- 
clude both application research in 
the same laboratory to determine po- 
tential fields of commercial useful- 
ness, and also promotion of the ma- 
terial in the industry as a whole in 


the hopes that other laboratories 
might have better luck in applying 
the new material to solution of their 
individual problems. Certainly it 
could not be claimed that the use- 
fulness of DDT would have been dis- 
covered 50 years sooner by such an 
attack, but likelihood of its discovery 
would obviously be more. probable. 
Present Importance Recognized 


Product development work has 
been known in tthe chemical industry 
for many years. It is only in the past 
decade, however, that the complexity 
and changing markets in the indus- 
try, and the importance of tthe an- 
swers secured by an organized ap- 
proach to its problems, have made 
product development an_ essential 
part of a profitable chemical under- 
taking. Twenty years ago, when the 
progress of a mew chemical from 
laboratory synthesis to commercial 
production usually required from 5 
to 10 years, product development 
could be a part time responsibility of 
an individual in research or sales 
groups. Since views of an individual 
regarding the commercial possibili- 
ties of a new chemical might be pre- 
judiced because of lack of knowledge 
of potential fields of usefulness, and 
since the development period of new 
chemicals must now often be mea- 
sured in months instead of years in 
order to stay ahead in a competi- 
tive market, it is found most desir- 
able to organize a group with product 
development work as its specific re- 
sponsibility. 

But what has work of this type to 
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Aerial view of the Bishop, Texas, plant of Celanese Corp., where raw materials 
from petroleum sources are converted into basic organic chemicals 


do with the petroleum chemical 
field? The answer can be found in 
two major developments which have 
taken place in the industrial organic 
chemical field in the past 20 years. 
The first has to do with ithe tremen- 
dous change which has taken place 
in the raw material sources for the 
manufacture of aliphatic organic 
chemicals. 


These chemicals (including the lower 
alcohols, ketones, aldehydes, glycols, 
etc.) were manufactured in 1925 
overwhelmingly from two _ sources, 
fermentation and wood distillation. 
By 1945, however, over 50% of such 
chemicals were synthesized from 
petroleum or natural gas raw ma- 
terials, and this percentage is stead- 
ily climbing. This tremendous change 
has. taken place during a period of 
enormous growth in the production 
of synthetic aliphatic chemicals - 
from a total of 250 million pounds in 
1925 to almost 9 billion pounds in 
1945, approximately a 35-fold in- 
crease. (2) 

Secondly, the great advance in 
chemical technology now makes pos- 
sible not only the economical syn- 
thesis of a wide variety of organic 
chemicals known only as laboratory 
curiosities 20 years ago, but also pro- 
vides unusual flexibility in this field, 
so that a certain chemical can be 
manufactured successfully by a va- 
riety of processes or, alternately, can 
be transformed into other chemicals, 
depending on current commercial re- 
quirements. 


The tremendous growth in import- 
ance of petroleum raw materials for 
organic chemical manufacture, and 
the unusual process flexibility which 
exists in this field have increased 
many fold the importance of thorough 
product development studies in this 
section of the industry. No longer is 
it possible to embark on a research 
program leading tto synthesis of a 
new chemical, or even undertake con- 
struction of a new plant, with some 
assurance that the market which 
existed for the proposed chemical at 
that time will be available two to 
five years hence when production is 
scheduled to begin. By that time, 
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other chemicals will undoubtedly have 
absorbed a large proportion of the 
proposed uses, and consumer de- 
mand may be radically altered. 

In order to stay abreast of this 
highly competitive market, it is neces- 
sary to maintain continuing product 
development studies in conjunction 
with laboratory research and develop- 
ment or new plant programs, so that 
such programs can be. guided con- 
stantly by market trends, develop- 
ment of new uses, or obsolescence of 
old. It should be the aim of such 
work to maintain a current set of 
answers on all proposed new com- 
pany chemicals to the question pro- 
posed earlier in this paper, and in ad- 
dition to guide the company program 
towards consideration of other chemi- 
cals which appear to have potential 
interest for consumers. 


Must Cover Wide Field 


It should be noted that product de- 
velopment work is not confined to 
new chemicals, but must include stud- 
ies of all new company products, 
even though they may be well known 
to the industry. However, somewhat 
different techniques must be used in 
the petroleum chemical field, since it 
includes materials whose end uses 
show wide variety. Some can be used 
directly by the consuming public. The 
antifreeze market which absorbs huge 
quantities of alcohols and glycols is 
a good example of this type of use. 
On the other end of the scale, 
consumption of some new chemi- 
cals may require extensive 
capital investment in additional re- 
search and plant facilities by other 
chemical companies. Problems in- 
volved in product development work 
obviously show a wide variation de- 
pending on’ possible end uses of each 
type of chemical. 


Companies entering the petroleum 
chemical field have a choice of three 
broad groups of markets open to 
new company products: (1) existing 
markets, for materials already well 
known commercially; (2) short term 
markets, for new chemicals which 
can be used in existing equipment or 
formulations; (3) long term markets, 





which will require development work 
and new capital:investment on the 
part of the consumer. These divisions 
are somewhat arbitrary, but are con- 
venient for considering the different 
types of approach which product de- 
velopment work may involve. In some 
cases, a new chemical with a variety 
of possible uses will fall into more 
than one division. A discussion of 
specific chemicals manufactured to- 
day from petroleum raw materials 
and the product development tech- 
niques which might be used in each 
case will aid in illustrating the 
various types of problems involved. 


Example in Type 1 Market 


Celanese Corp. of America in its 
new chemical plant at Bishop, Texas, 
oxidizes certain petroleum gas com- 
ponents, including propane and bu- 
tane, to produce a variety of organic 
chemicals, including formaldehyde, 
acetaldehyde, acetic acid, acetone and 
methanol. During the past year, a 
number of new products from this 
plant have been introduced to the 
industry. 


Methyl ethyl ketone is one of these 
new chemicals which falls into the 
type (1) market discussed above; i.e., 
an existing market for a chemical al- 
ready well known commercially. 
This material has already been pro- 
duced for a number of years by the 
oxidation of secondary butyl alcohol. 
It has an established market price, 
and is widely used by the industry as 
an effective solvent for various types 
of plastics in coating, casting and 
other operations, as well as a desir- 
able ingredient in _ nitrocellulose 
lacquers. In addition, it is used in 
somewhat smaller volume in various 
solvent refining or extraction proc- 
esses and as a chemical raw ma- 
terial for the manufacture of dyes 
and pharmaceuticals. Celanese in 1947 
began large scale manufacture of 
methyl ethyl ketone in its Bishop 
plant. 

The manufacture of this chemical 
by a new process obviously required 
a research and development program 
which went through the usual stages 
from the laboratory through tthe pilot 
plant and the extensive engineering 
and process studies necessary for 
large scale plant design. What prod- 
uct development work was necessary 
in order to insure a sound decision on 
the desirability of embarking on a 
large scale plant program? In this 
case, answers to the question pro- 
posed earlier could be secured rela- 
tively easily by a market research 
study. Price level was established, 
chemical and. physical properties and 
uses were well known and some 
figures on volume of production were 
available. 

A survey of users indicated their 
needs for this solvent were increas- 
ing and that present producers were 
not keeping pace with the demand 
existing at the established price. Cost 
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Propyl alcohol production and purification unit at the Bishop plant 


estimates had shown it would be pos- 
sible for Celanese to produce MEK 
and sell it at the market price at a 
profit so the answer to the question, 
“How soon can this new company 
product be made a useful and desir- 
able material for potential consumers 

~at a price level profitable both for 
the producer to manufacture, and the 
consumer to use?” was obvious. The 
sooner production could be started 
the better. 


If the demand had not been as 
apparent, a more detailed study 
would have been necessary, includ- 
ing, if possible, complete informa- 
tion on the following points: (1) 
previous price and volume trends on 
this chemical, indicating its relative 
stability as compared to overall in- 
dustrial trends; (2) possible obsoles- 
cence of present uses or development 
of new ones in the light of competitive 
materials; (3) estimates of extended 
uses and increased demand if price 
were reduced; (4) available informa- 
tion on planned production expansions 
for the same or competitive materials 
by other companies. 


Developed for Short-Term Market 


As an example of the second type 
of market for petroleum chemicals, 
the short-term market, the . produc- 
tion by Celanese of normal propyl al- 
cohol can be mentioned. This chemi- 
cal, whose production in tank car 
quantities started at Bishop early in 
1947, was heretofore known commer- 
cially to a limited extent. It was a 
new material to the majority of its 
present users. It could, however, be 
utilized in existing equipment or for- 
mulations, and its relative newness 
was tempered by the fact that it is a 
straight-chain primary alcohol, and 
as such a member of a series of 
chemicals whose properties are al- 
ready extremely well known to in- 
dustry. Moreover, members of this 
Series on either side of n-propanol— 
i.e., ethanol and n-butanol — are 
among the most popular industrial 
solvents in the lacquer, coating and 
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finishing fields and have other im- 
portant industrial uses as well. Be- 
cause of this situation, almost as 
much information was available to 
evaluate the market for n-propanol 


as if this material had been well 


known commercially. 


Market research studies similar to 
those discussed previously for methyl 
ethyl ketone were made, which indi- 
cated a severe shortage for both ethyl 
and butyl alcohols, even at the high 
prices secured for these materials 
when manufactured from vegetable 
sources by fermentation. Samples of 
n-propanol distributed to the trade in- 
dicated this alcohol could be used to 
modify or supplement existing formu- 
lations in solvent, hydraulic fluid, 
and other similar end uses. Because of 
these facts and the ready acceptance 
of this material by the ‘trade, it was 
possible to accelerate large scale pro- 
duction of n-propanol and begin tank 
car sales sooner than had originally 
planned. 


Another case of a chemical which 
belongs in the short-term market 
group; i.e., can be used in existing 


equipment or formulations, presents 
quite a different picture. This ma- 
terial, tetrahydrofuran, is now in 
limited commercial production at the 
Bishop plant. Its main uses so far 
have been as a premium solvent for 
various types of plastics and resins. 
However, instead of being a new 
member of a well known group of 
compounds, which would _ enable 
fairly accurate predictions of price, 
market, and uses as in the case of 
n-propyl alcohol, tetrahydrofuran is a 
member of a class of compounds en- 
tirely unknown commercially in this 
country. It is a four-carbon cyclic 
ether with the formula: 

2 

CH, CH, 

‘ce 
O 

In such a case, product develop- 
ment work actually starts with a 
thorough literature review to un- 
cover all available information on 
possible end-uses of this chemical, or 
data on properties which may give in- 
dications of such applications. It was 
found that considerable work had al- 
ready been carried out in Germany on 
this chemical, and that it had some 
outstanding properties as a solvent 
medium for certain chemical reac- 
tions, and also that it compared 
favorably with other well known sol- 
vents for forming unusually high 
solids solutions of various natural 
and synthetic resins. 

There were also indications that 
the chemical properties of tetrahydro- 
furan might lead to the consumption 
of this chemical as a raw material 
for other important products. Con- 
sequently, tetrahydrofuran, with pos- 
sible use as a solvent to replace other 
materials, could probably be utilized 
in existing equipment, and ttherefore 
fits into the short-range market cate- 
gory. Its application as an intermedi- 
ate would require development work 
and probably new plant construction, 
so that this latter use would fall in 


One of the largest installations of gas-driven compressors in the country is at the 





















Chemcel plant of Celanese at Bishop, Texas 
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Porocel—a “family” of granular activated baux- 
ites—is well known to most refiners. Its profitable 
uses in the percolation finishing of oils and waxes 
and as desulfurization and reforming catalyst 
are legion. But don’t take it for granted that 
Porocel’s value is limited to its common uses. 
It is zncommonly versatile! 


Consider Porocel, for instance, in your expand- 
ing Chemical Products plans. It’s likely there’s 
a multitude of scrubbing operations where, 
during the course of making petro-chemicals, 
other materials introduced must have their last 
traces removed in order to gain complete stability. 
These are jobs for Porocel with its large and 


highly active surface area and its chemical inert- 
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ness. And Porocel’s doing these tasks every day 
with sulfur, acids, fluorides and other impurities. 


Or, as a special reforming catalyst, Porocel can 
be the answer to some of the complications 
encountered in present-day manufacture of petro- 
chemical products. 


We’ve perfected many intricate pre-treatments 
required to alter Porocel for specific adsorption 
and catalytic duty. Our sources and facilities 
insure prompt supply of uniform material. And, 
we'd welcome the chance to help yox cut costs and 
improve products—with “engineered” Porocel. 
Address: Attapulgus Clay Company (Exclusive 
Sales Agent) Dept. D, 210 West Washington 
Square, Philadelphia 5, Pa. 


lo 
PORQCEL 


* SUPPORTED CATALYSTS « CATALYST CARRIERS » ADSORBENTS AND DESICCANTS. 
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the third market group, the long- 
range type. 

Even for short-range markets, 
however, the relatively unknown 
commercial value of the characteris- 
tics of tetrahydrofuran made it im- 
possible to arrive at any reasonable 
price or potential volume estimates. 
Consequently, after some application 
research in Celanese laboratories to 
confirm its potential usefulness as a 
solvent and to secure some informa- 
tion to assist users in an initial con- 
sumer study, an advertising and sam- 
ple distribution program was begun 
in order to allow experimental work 
in laboratories of other companies. A 
program of this kind, begun when 
tetrahydrofuran was in pilot plant 
production, is necessary on a new 
chemical in order to secure first hand 
information from potential consumers 
as to the value or limitations of the 
product in solving their problems. 

Comments from users in this stage 
are usually very helpful and often are 
absolutely essential in guiding com- 
mercial development of a chemical. 
For instance, it may be possible to 
eliminate an extra purification stage 
planned for a large scale plant, thus 
lowering the price. and widening the 
market, if development work by con- 
sumers indicates that high purity is 
not necessary for a wide majority of 
uses. Furthermore, it is possible 
to make tentative price and vol- 
ume estimates on the basis of cus- 
tomers acceptance, which in some 
cases is necessary before commit- 
ments,on large scale plant construc- 
tion can be made. 


Product for Long-Range Market 


The problem of developing a chemi- 
cal which fits in the third market 
category—the long-range market—is 
the most difficult of all, yet it is the 
field which may benefit a company 
most effectively over a long period 
of time. Here is the job of combin- 
ing two unknown potentialities, a 
chemical whose existence may be 
known only as the result of a few 
academic experiments and a field of 
usefulness which is merely a vague 
idea in the mind of some investigator. 

As an example, Celanese is now 
producing propionaldehyde at Bish- 
op in limited quantities. By a well 
known series of reactions, this ma- 
terial could be converted through 
the aldol and subsequent dehydration 
to the unsaturated aldehyde, a-methyl 
f-ethyl acrolein, as shown in the 
following diagram: 

NaOH 
2CH, ‘CH, CHO ————_-> 


Low Temp, 
Propionaldehyde 


Heat 





C,H, : CHOH - CH(CH,) CHO 


Propionaldol 


— 


C,H. * CH:C( CH,)CHO + H,O 
«-Methyl-g-ethyl acrolein “ 


But would this product be useful 
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from a commercial standpoint, as- 
suming that its manufacture ap- 
peared to be feasible? Product de- 
velopment work must help to sup- 
ply the answers to questions like this. 

Because of the properties of the 
aldehydes, particularly the unsatur- 
ated ones, it is doubtful that this ma- 
terial might have any direct entrance 
to a consumer goods field, since these 
compounds are notably poisonous and 
unstable. It is most likely that this 
compound might find a place as a 
chemical raw material from which 
other useful chemicals could be made. 
Therefore, it is likely that in this case 
product development work will re- 
quire a considerable period of time, 
since other companies must test it, 
develop appropriate processes, design 
and build plants, and quite possibly 
carry on a product development job 
on the derivative, before large 
volume sales of this chemical can 
be consummated. 


Various Outlets Seen 


Several chemical reactions will im- 
mediately suggest themselves as pos- 
sible useful outlets for a-methyl-s- 
ethyl acrolein, to form products use- 
ful as solvents, plasticizers, or plas- 
tic raw materials: 


C.H,:CH:C(CH,)CHO + 2H, > 


Hydrogenation 


C.H, - CH, : CH(CH,)CH,OH 
2-Methyl-pentanol 





2C,H, - CH, - CH(CH,)CH,OH 
+- Phthalic anhydride 


———_ > 
Esterification 


Hexyl phthalate 





C,H, ‘CH:C(CH,)CHO ————-> 


Oxidation 


C,H, : CH:C(CH,) COHO 
2-Methyl-pentenoic acid 


C,H,‘ CH:C(CH,)COHO ———_> 


Esterification 
C,H, CH:C(CH,)CO-O- CH, 


It is possible, however, that some 
of these reactions do not work with 
this material. Furthermore, it is de- 
sirable to have a background of in- 
formation on the stability, physical 
characteristics, and general chemical 
properties of a new material such as 
this before samples are distributed 
to outside companies. After an ex- 
tensive literature survey, it would 
probably be advisable to carry out 
certain application research studies 
on the use of this chemical as an 
initial part of the product develop- 
ment program. These studies should 
help to answer questions which might 
be asked by interested consumers, 
and therefore should be guided close- 
ly by product development p=2rsonnel 
who are familiar with consumer 
problems in this field. 


Some companies also feel that ap- 
plication research work on a particu- 


larly interesting compound is advis- 
able from a patent standpoint. Under 
anti-trust decisions, it is not possible 
to maintain a monopoly on a use of 
a material which is sold on the open 
market through patents held by the 
same company. However, such pat- 
ents would bar granting of patents 
in the same field to another coim- 
pany which might utilize them to re- 
strict use of the chemical in this 
field. 

Even if a literature survey and 
preliminary application research do 
not uncover any important. commer- 
cial possibilities, it may be desirable 
to carry to a larger scale work on a 
new material such as a-methyl-g-ethyl 
acrolein, if results of laboratory 
studies are favorable. As soon 
as possible after pilot plant 
work has begun, product de- 
velopment work should begin with 


Multiple reactor units for the produc- 
tion of chemicals from natural gas at 
the Chemcel plant of Celanese Corp. 
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outside companies whose interests lie 
in fields where this may fit. An ad- 
vertising program may also be under- 
taken to bring the possibilities of this 
new material to the attention of po- 
tential industrial users in fields 
which might not even have occurred 
to the producer. The chemical con- 
suming industry is so complex and 
specialized ‘today that a very broad 
coverage of the industry is essential 
if the commercial possibilities of a 
new compound are to be effectively 
surveyed and exploited. Ramifica- 
tions of even the largest companies’ 
research studies are not broad 


enough to secure complete evaluation 
of the potential uses of a new com- 
pound. 

As mentioned. previously, the im- 
portance of early cooperation with 
consumers on a chemical such as 
this substituted acrolein is increased 
because of the length of time nec- 
essary for consumer studies. For 
instance, if a particular company 
felt this chemical had possibilities as 
a raw material for plasticizers, it 
would be necessary for it to manu- 
facture a series of compounds, choose 
the most promising and compare 
them with known products and final- 
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ly, through a further series of prod- 
uct development studies, determine 
the interest and secure an evaluation 
by another group of consuming com- 
panies, who also might have to make 
a field survey to test reactions of 
their customers. The lengthy dur- 
ation of such a series of evaluations 
is obvious, and the problem of equat- 
ing price all along the line is most 
difficult, particularly since volume 
tests are necessary for accurate cost 
and value estimates in each step. 
Such a waiting period may be par- 
ticularly hard on the initial producer, 
since he must have some indication 
of price and volume before construc- 
ting a larger plant. 



















This is obviously an extreme case. 
Indeed, it is the practice of many 
companies to avoid such difficulties 
by attempting to integrate outside 
sales of materials with their own 
process studies. Thus a company may 
have developed a series of reactions, 
going through several steps, to manu- 
facture a material necessary for a 
particular market under its own con- 
trol. Several. of these chemicals 
formed in intermediate steps may be 
almost unknown to the industry at 
large. Since, however, they are al- 
ready connected with large scale op- 
erations, product development work 
can be carried out on them over 
a long period of time with little dif- 
ficulty. Sample quantities will be 
available when required, and pro- 
duction experience has already re- 
sulted in accurate cost estimation so 
that an ultimate market price with 
commercial significance can be estab- 
lished. 









Summary 





This brief survey has emphasized 
the importance of product develop- 


ment problems in the petroleum 
chemical field. Since an industrial re- 
search program has as its goal the 
development of profitable processes 
and products, a well organized 
product development group is -of 
great assistance in furnishing facts 
to help guide this program, and in 
shortening ‘tthe time interval between 
laboratory studies and _ profitable 
commercial sale. It also is obvious 
that a product development staff de- 
pends strongly on research and plant 
engineering groups for accurate in- 
formation on new processes, costs, 
and supplies of new chemicals. By 
close liaison and effective cooperation 
between these groups, guided by 
progressive management, rapid de- 
velopment in the petroleum chem- 
ical industry can be continued. 
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The combined research knowledge and manufac- 
turing experiences of Diamond Alkali Company 
and The Harshaw Chemical Company are united 
D- in the new Diamond-Harshaw plant at Paines- 
ville, Ohio. This new plant is equipped to perform 
completely all operations pertaining to the manu- 
facture of preformed catalysts. In addition to 
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m new facilities for the manufacture of catalysts to 
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2s bed”’ catalysts in.a variety of sizes for such re- 
d actions as hydroforming, cyclization, oxidation, 
2 dehydrogenation, hydrogenation, dehydration and 
in desulphurization. If you have a catalyst problem, 
. a discussion with us may be helpful. 
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FILTERING CONTACT CLAYS... it’s a 
job that has to be done. There’s no avoiding 
this refining step so why not (1) filter the 
clays in the continuous way; (2) with practi- 
cally no effort on labor’s part; and (3) with 
a great reduction in cake oil losses? 


In other words, filter contact clays the 
Oliver Precoat Way! 

Plant records show that cake oil content 
has been reduced from around 50% to 25%, 
This saving alone makes the investment in 
the Oliver Precoat Filter well worthwhile. 


And the fact that operations are:continuous 
and practically automatic, with no mainte- 
nance to speak of. adds to the usefulness of 
the Precoat Method of filtering contact clays. 

Write for our recommendations for apply- 
ing Oliver Precoat Filtration for your contact 
clay removal. 


FILTERING 


ne 


px 
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¢ Why Filter in Batches... 


¢ Why Continue to Lose More Oil... 


oS 


¢ Why Continue to Have Higher Maintenance... 


OLIVER UNITED FILTERS 


New York 18,N. Y. 
33 West 42nd Street 


Western Sales Division 
Oakland 1, Calif. 
2900 Glascock Street 


Chicago 1, II. 
221 N. LaSalle Street 


Sales & Manufacturing Representative: 
E. Long Limited 
Orillia, Canada 


San Francisco 11] 
California 


Factories: Oakland, Calif. - Hazleton, Pa. - Orillia, Canada - Melbourne, Australia 








UTOPIA—100% SAFE 





Three-Level Organization Is Key 
To Successful Safety at Utopia 


By FRANK J. SLUZE, Safety Director 
Ashland Oil & Refining Co., Ashland, Ky. 


P TO NOW we have dealt with 

visual inspections. This month’s 
review will cover the safety commit- 
tee organization and employes’ safety 
inspections at this mythical Utopia 
Refinery. 

First, we learn that safety commit- 
tees are organized on a three-level 
basis. ‘The top level, known as the 
central safety board, is company-wide 
in scope, the Utopia refinery being 
only one division. This board includes 
the heads of several major depart- 
ments in the company such as person- 
nel, purchasing, production, trans- 
portation, marketing, and of course, 
refining. 

The company president is chairman 
of the central safety board. The 
group meets quarterly to decide upon 
policies, major expenditures, educa- 
tional work, and mass promotional 
programs. Its agenda is determined 
before each meeting and is influenced 
by accident costs and trends, the ne- 
cessity for major appropriations, and 
recommendations submitted from the 
other two committee levels. 


The second level in the organiza- 
tion is the refinery supervisory safety 
committee, composed of all supervis- 
ors in the plant, and with the general 
superintendent as chairman. Meet- 
ing once a month, it decides upon sug- 
gestions made by the several em- 
ployes’ safety committees and correc- 
tions proposed by the employes’ in- 
spection committees. It also works 
out steps to be taken in putting into 
effect all policies laid down by the 
central safety board. 


Most Important of the Three 


This is the most important of the 
three committees because of its liaison 
position between those above and be- 
low its own level. Its meeting agenda, 
of course, is influenced by decisions 
and recommendations coming from 
both directions. 

The third level in the organization 
includes the several craft or depart- 
mental committees, which meet twice 
monthly on company time. They se- 
lect their own officers. To give as 
many employes as possible a chance 
to serve, the terms of office are limit- 
ed to three months. The agenda for 
meetings is an established order of 
business, and is best illustrated by a 
case in point: 

Reviewing injury reports, the com- 
mittee learns that head injuries are 
occurring too frequently and are be- 
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ing caused by objects falling on heads 
of workers below. 

The committee concludes that pro- 
viding toe plates on overhead struc- 
tures and hard hats for workmen will 
go a long way toward solving the 
problem. They learn that such a 
recommedation will require an expend- 
iture of $1080 for the hats and $2560 
for material and labor to install toe 
plates on all overhead decks and walk- 
ways. Accordingly, an approval is 
requested from the central safety 
board for this expenditure. 


The central board learns, after 
study, that the cost of all head in- 
juries far exceeds the proposed cost 
for hats and toe plates. Prompt ap- 
proval is therefore given with the 
suggestion that action be taken as 
quickly as practical. 


Inspections 


Now let's take a look at the em- 
ployes’ inspection activities. We learn 
that each craft or department ap- 
points one employe to represent them 
on the inspection committee. These 
appointees serve a term of three 
months, thus rotating the member- 
ship among as many workmen &as pos- 
sible. The safety engineer notifies the 
members, through their foremen, 
when the committee is scheduled for 
a plant inspection. All hands assem- 
ble at the appointed time and place. 
One man is chosen as secretary and 
provided with a pad and pencil. 

Utopians realize full well that these 
inspections are not a field day for 
gripes but are intended to be con- 
structive. They are also aware that 
unsafe acts cause more injuries than 
unsafe conditions, so their attention 
is focused on the behavior of workers 
as Well as on equipment. As soon as 
an inspection committee member spots 
a dangerous act or condition, he calls 
out the fact to the secretary, who 
makes a note of it. 

Let’s go along with this committee 
on its trip around the refinery. We 
notice the safety engineer guides their 
activities along constructive lines. One 
of the committee members sees an in- 
sulator working on some overhead 
piping. He checks to see if the lad- 
der is secured safely. All’s well— 
the ladder has been lashed in place 
with a chain, equipped with a harness 
snap. Utopia safety regulations re- 
quire ladders to be lashed or held. 

Another committee member notices 
that access to the back of an electric 








Traffic warning signs such as these on 

Utopia Refinery roadways are one of 

the many safety regulations carefully 
watched by Inspection Committees 


switch with exposed parts is not 
guarded by a screen. He reports the 
matter to the secretary who enters 
the item in his notes. 

Moving through the operating area, 
another member sees a workman with 
his sleeves rolled up. This is an un- 
safe practice because it exposes the 
arms to possible burns from hot oil 
or steam drips, welders’ sparks, or 
direct contact with hot lines. He 
turns this in to the secretary with 
the suggestion that the worker’s fore- 
man be informed. 

Proceeding further, another mem- 
ber discovers a pump spewing gaso- 
line. Closer inspection reveals it is 
coming from the packing gland and 
considerable spillage has been formed. 
There is no time for noting this in the 
report. It must be corrected at once. 
The safety engineer calls the chief 
machinist and requests a mechanic 
be sent immediately to tighten the 
leaking gland. He also calls the unit 
operator and suggests that the pool 
of gasoline be washed away at once. 


Safety Engineer’s Job 


Someone must carry out the sugges- 
tions made at safety meetings and 
by inspection committees. The safe- 
ty engineer has been hired to devote 
all of his time to prevention of acci- 
dents and fires, so it naturally follows 
that his is the responsibility for fol- 
lowing through on the activities of all 
safety groups within the company and 
for sparking the safety movement 
through all .three levels of organiza- 
tion. 

To provide him with the opportuni- 
ty to fulfill his duties efficiently, he 
serves as secretary of the central safe- 
ty board and the supervisory safety 
committee, and sits in on employes’ 
meetings as a consultant. 
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Photo above is a low-pressure, intermediate-type, plug valve, operated by a spur gear. 


Large size of this particular valve precludes wrench operation, but it can be lubricated by 
a grease gun. It should be lubricated at least once monthly, moved slightly, and adjusted 
to prevent leaks and assure positive shut-off as required 


MAINTENANCE OF PLUG VALVES 


By ROY E. BUSH, Nordstrom Valve Division 


Rockwell Manufacturing Co. 


Plug valve misfunctioning generally is due to improper maintenance 


or misapplication in service. 
plug valves for throttling service. 


Decreased plug life also results from using 
Along with regular maintenance it is im- 


portant that the proper lubricant be used. Service limitations and special 


maintenance problems peculiar to each of the three general types of plug 


valves are described. A general plant valve maintenance group or depart- 


ment is recommended. 


The material and illustrations in this article originally were presented 
by the author under the title, “Maintenance and Operation of Plug Valves”, 
before the Plains Regional Meeting of the Natural Gasoline Assn. of 


America, at Amarillo, Texas, Dec. 12, 1947. The following article is an ex- 


pansion of the original text and includes information given in answers to 
questions asked the speaker at the meeting. 


HE plug valve and its close re- 

lative, the stopcock, probably is 
the oldest and simplest of all the 
various types of valves, perhaps the 
most abused, and certainly is tend- 
ing to become the most numerous in 
the newer refineries and natural gas- 
oline plants. In a large plant the 
investment in plug valves alone is a 
considerable item, with prices for 
individual valves ranging about $6 
to $4000. 

As with most simple mechanisms, 
maintenance is simple; yet, as with 
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every kind of good mechanical equip- 
ment a certain amount of attention 
and thought must be given to proper 
operation. The majority of troubles 
developing with plug valves can be 
laid to improper maintenance or in- 
stallation in services which the indi- 
vidual valve was not designed to 
handle. In the former case, trouble 
generally develops from using the 
wrong lubricant or, more properly, 
“plastic sealer’, or no lubrication at 
all. 


A third cause of difficulty is the 


use of the plug valve for throttling 
service, a practice not recommended 
by valve manufacturers. Lacking a 
satisfactory substitute for severe ap- 
plications, however, operators who 
use it for throttling anyway must 
expect increased maintenance cost as 
a normal consequence. 


Service Misapplications 


The service limitations for any 
valve are set by one or more of 
three factors; temperature, pressure, 
and fluid to be handled. Temperature 
and fluid normally govern the selec- 
tion of lubricant also. 

Trouble calls in the plant seldom 
reveal valve controlling pressures ex- 
ceeding the rated maximum. A not- 
able exception is an oil field case 
where a 1500 psi. Christmas tree 
was installed on a well but a 150-lb. 
cast iron valve was found in the 
flow line. Generally the misapplica- 
tion is from the temperature stand- 
point and ordinarily has been over- 
looked when valve _ specifications 
were drawn up. 

A typical case of mismatching 
valve and service was found recently 
in a large refinery. An immovable 
plug was reported on a heat ex- 
changer valve where pressure ranges 
from atmospheric to 12 psi. and tem- 
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Why are more and 
more KOCH KASKADE 
FRACTIONATING TRAYS 


going into operation? 





The reason is simple — 
The KOCH KASKADE TRAY 
is the best commercial 
device yet developed for 
contacting vapor and liquid. 











THE KOCH ENGINEERING COMPANY 


CONSULTING and CONTRACTING ENGINEER 
335 West Lewis St. Wichita, Ka 
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Plug Valve Maintenance 


perature from atmospheric to 550° F. 
Upon inspection it was found the 
valve was a standard 150-lb. valve. 
This type of valve, made from cast 
iron, is rated for temperature not 
te exceed 125° F. principally because 
of the packing used. In this case 
the temperature limitation was com- 
pletely overlooked in selecting the 
valve to be installed, with unsatis- 
factory operation and expensive 
downtime a consequence. 

Another common misapplication is 
the use of standard valves on flow- 
lines where subatmospheric tempera- 
tures may be encountered, a butane or 
propane system is a good example. 
Most standard valves have cast-iron 
bodies, which lose strength rapidly 
as temperatures decline. Should the 
valve be under a strain exerted by 
the pipe, or if it should receive 
a sharp blow, the valve may be 
broken or rendered inoperable at low 
temperatures. This also is true of 
the intermediate type of valve with 
cast-iron body. Intermediate type 
valves with steel bodies, or the high 
pressure type, should be employed 
for temperature extremes. 

A great many types of lubricants, 
designed for different services, are 
stocked by most plug valve manu- 
facturers. The same type of lubri- 
cant generally is stocked in two 
consistencies for stick or gun ap- 
plication, and the latter method is 
growing in popularity. One com- 
pany, for example, lists 24 “stand- 
ard” lubricants and advises its cus- 
tomers that other lubricants for un- 
usual services involving special con- 
ditions are available on special order. 
Comment on properties of one of its 
lubricants is typical: 

“This lubricant is especially adapt- 
able for hot oil services where no 
moisture is encountered. Has poor 
resistance to acids and is very soluble 
in water or aqueous solutions. Pos- 
sesses excellent resistance to naph- 
thas, oils and certain organic solvents 
over a fairly wide (50 to 350° F.) 
temperature range. Absorbs water 
readily, therefore must be protected 
from moisture continuously.” 

Recommended services include hot 


Fig. 1—Right top: standard type plug 
valve. Cover also functions as_ the 
packing gland 


Fig. 2—Right center: intermediate type 

plug valve has screwed or bolted 

packing gland, separate from cover. 

This construction will withstand greater 

temperatures and pressures than will 
standard valve 


Fig. 3—Right bottom: high-pressure 
plug valve uses packing to prevent 
stem leaks only: it will withstand ex- 
tremes of pressure and temperature. 
It may be repacked as well as lubri- 
cated under full service conditions 
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Plug Valve Maintenance 








The care and maintenance sug- 
gestions for lubricated plug valves 
which follow, in addition to those 
in Mr. Bush’s paper, include sev- 
eral based on questions coming 
from the audience after the paper 
was presented. 


1. After servicing a valve, be 
sure that the valve lubricant 
chamber is left freshly packed and 
nearly full. This assures enough 
lubricant is available in emergency 
to permit operation of the plug 
should it show signs of sticking 
in its seat. In standard and inter- 
mediate valves, a quick shot of lu- 
bricant may help seal off a leak in 
an emergency until the proper 
maintenance measures can _ be 
taken. 


2. The lubricant in the valve as 
it leaves the factory is an “assem- 
bly lubricant”. This may or may 
not be proper for the service to 
which the valve may be assigned. 
To be sure the right lubriwant 
is in the valve, displace the “as- 
sembly lubricant” with the lubri- 
cant known to be proper. Your 
valve manufacturer can tell you 
how much lubricant capacity a 
specific valve of his make has; for 
example, the usual 4-in. plug valve 
will hold 6 to 8 sticks of lubri- 
cant when entirely empty. 


3. After valves have been lubri- 
cated, plug should be moved in 
both directions several times to 
insure quick and easy operation 
unless special operating require- 
ments prohibit this practice. In 
the latter case, move the plug 
very slightly in both directions. 
Position of plug, i.e., fully “open” 
or “closed,” is immaterial during 
lubrication. 


4. Always use the wrench fur- 
nished for the valve. A too-vom- 
mon practice is to use pipe 
wrenches, which ruin the operat- 
ing shank. Shanks have been 
cracked by this careless practice. 
The proper wrench should be left 
in place on the shank or attached 
to the valve by any convenient 
means where permissible. Don’t 
use a “cheater” or other means to 
secure additional leverage on the 
wrench in case of a stuck or tight 
plug. You may be lucky and only 
break the wrench, moderately un- 
lucky and twist off the stem, or 
unlucky and break the valve. Like- 
wise, don’t use a hammer. 


5. There is little danger of 
breaking a valve from excessive 
lubrication pressure. In the field 





Maintenance and Repair Tips 


the generally observed tendency 
is toward insufficient rather than 
excessive lubrication. 


6. In cases where the required 
lubricant may be harmful to the 
fluid in the line care should be 
observed not to _ over-lubricate. 
When loading the valve with lubri- 
cant, by either jack-screw or gun, 
the operator can feel the pres- 
sure build up to a maximum which 
slacks off almost instantly when 
the plug is lifted from its seat. 
Do not continue to feed further 
lubricant after this occurs. 


7. Valves in a high-pressure ab- 
sorption plant operating at service 
temperatures in excess of 350° F. 
should be lubricated once each 
shift. This is a good rule to follow 
wherever high temperatures are 
involved. 


8. Always tag both body and 
plug when a valve is dismantled 
for any reason. Plugs are fitted 
to the body by lapping and are not 
interchangeable. When a replace- 
ment plug is installed (most manu- 
facturers stock them in 0.0625, 
0.125 and 0.25 in. oversize) it 
must be lapped to fit. 


9. Never remove all bolting on 
valve cover plates unless the plug 
is movable, or if the plug is stuck 
in the “closed” position. In the 
first place, lubricant under very 
high pressure may be trapped in 
the reservoir and cause the plug 
to leave the body with considerable 
velocity. Second, corrosive, dan- 
gerous or high pressure fluid may 
be trapped in the plug orifice. 


10. Always store new or repaired 
valves with plug in the full “open” 
position. This will protect lapped 
surfaces of plug and body against 
grit, dirt and the like and mini- 
mize possible rusting. 

11. Always fill the valve with 
the proper lubricant after repair- 
ing. Note on the identification tag 
the lubricant to be used for fu- 
ture reference. 


There doubtless are other good 
tips which can ‘be added to the 
above list. It should be noted in 
applying these that, in some cases, 
company safety rules or service 
conditions may be abridged; in 
this case individual company re- 
quirements should be followed. The 
main thought is to give the valve 
a chance to demonstrate the long 
troublefree life it is capable of 
furnishing, and to that this article 
is dedicated. 








oil, absorption oil (both fat and 
lean), hot naphtha and naphtha 
vapors, carbon tetrachloride, carbon 
disulfide, and hot lubricating oils free 
from water or acid. 

The usual case of lubricant misay- 
plication involves the wrong tem 
perature range or fluid attack on 
the lubricant. Often the operator 
or maintenance crew is found guilty 
of using whatever lubricant is handy 
without regard to its suitability. 


Need for Systematized Maintenance 


Most valves do not need frequent 
attention, except when in severe 
service. Then the axiom should ap- 
ply, ‘the more severe the service 
the more frequent the maintenance.” 
The most satisfactory plan in any 
plant is to vest responsibility for 
valve maintenance in a single individ- 
ual or, if the installation is large, in 
regular maintenance crews. 

One large oil company requires 
that no operator in refineries or 
natural gasoline plants be permitted 
to do more than operate the valves 
at his unit or plant except in ex- 
treme emergency. When leaks de- 
velop he reports to the maintenance 
crew. Every valve in the plant, 
whether regularly operated or not, 
is lubricated, adjusted if necessary 
and moved at least slightly once a 
month. More frequently-used valves 
are serviced weekly and a few daily. 
Some critical-service valves in plants 
of several other companies are serv- 
iced once each shift. 

Various types of charts and valve 
service-cards are used by some of 
the larger oil companies in keeping 
track of valve attention. One good 
system employs a “check-chart” at 
the individual unit, plus valve-cards 
kept by maintenance or inspection 
departments. 

At each unit in one plant, a so- 
called ‘“‘check-chart” is kept in the 
control room. Every valve on the 
unit is given a code number on a 
schematic flow diagram of the instal- 
lation, and below the flow diagram 
this coding appears on a form with 
squares to one side. Provision for 
dates is made above the squares. 
Each time a valve is serviced by the 
maintenance crew a check-mark is 
made opposite every valve involved. 
(Some charts show if the valve was 
adjusted as well as lubricated.) Then, 
if a valve “acts up”, the supervisor 
can tell at a glance when it was last 
serviced (sometimes the extent of the 
servicing) and whether or not the 
specified maintenance time-cycle had 
elapsed between servicings. 

At the same time the service crew 
notes what was done on the valve 
record. This or a master record also 
may show. type of valve, service, 
specified lubricant and the complete 
maintenance history of the valve 
from acquisition to date, including 
repairs and engineering inspections. 


PETROLEUM PROCESSING, March, 1948 














































A lot has happened 


ap- 
vice 
be.” HE past year has been a particularly 
_ eventful one at Cooper-Bessemer. Im- 
vid- portant developments and new, unique 
, in products now fully proved, have been 
om born, ready now to improve your opera- 
te tions and to save you money as time 
ted goes on. 
ves 
ex- For example, we've introduced the 
vad world’s mightiest angle compressor, our 
or space-saving, 240-hp-per-cylinder GMW. 
10t, We've developed a new family of motor- 
my driven compressors, the JM line, designed 
ae f to save you plenty in maintenance, op- 
ily. § erating and housing cost. Then there’s 
nts the announcement of our sensational 
wil development that raises gas-Diesel effi- 
lve ciency to an undreamed-of high, regard- 
Rs . less of load. 
20d And last but not least, there’s our fully 
en proved but brand new family of Twin- 
ion Line liquid pumps with their unequaled 
efficiencies, amazing compactness and 
a8 suitability for economical, direct- 
the connected engine drive. Here’s a pump 


that’s bound to go places with its many 
unique advantages. 





If our published announcements escaped 
your attention, if you don’t already have 
complete data on these major develop- 
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i= || ments, get in touch with the nearest SorSege Serene = eae 
vas i Cooper-Bessemer office. We'll gladly 

en, §j give you bulletins or detailed information 

a on any or all of these important new She 

the ff products. 

a Cooper-Bessemer 
lad ° 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
ce, § New York Washington Bradford, Pa. 
Parkersburg, W. Va. San Francisco, Calif. Houston, Dallas, Greggton, Pampa and Odessa, Texas 


ng ; Seattle, Wash. Tulsa Shreveport St. Louis Los Angeles Caracas, Venezuela 


PETROLEUM PROCESSING, March, 1948 





Plug Valve Maintenance 








Under “type of valve,” provision 
often is made to show manufac- 
turer’s catalog number, plant num- 
ber, cost of valve, etc. 

Some plants “tag” the valve in 
various ways to show service, unit on 
which installed, and specified lubri- 
cant. Such valves always should be 
tagged when sent to the maintenance 
shop. 

The Standard Plug Valve 


Essentially, any plug valve consists 
of a tapered plug with a central hole 
and a body; the body has a tapered 
hole to take the plug and a longi- 
tudinal hole through which the fluid 
passes under control of the plug. The 
standard type of valve, such as shown 
in Fig. 1, has a cover to retain the 
plug and packing to stop leaks 
around the operating shank. Crude 
bronze valves, basically similar to 
present-day plug valves, were found 
in the ruins of Pompeii. It is known 
that wooden ones, made from a hol- 
low log and carrying a tapered plug, 
were in use when the Pyramids of 
Egypt were built. Very few funda- 
mental changes occurred in their 
design until 1918, except for mate- 
rials of construction. 


The modern standard type of lubri- 
cated plug valve, Fig. 1, had its in- 
ception in the invention in 1918 by 
Sven Nordstrom of a means of in- 
troducing a plastic lubricant under 
high pressure throughout the closely- 
confined areas between the plug and 
valve body. This called for a central 
hole in the top of the plug communi- 
cating with a system of grooves and 
ultimately a lubricant chamber be- 
neath the plug, pressure being ap- 
plied to the lubricant either by jack- 
screw or grease gun. Its function, 
based on Pascal’s law, “pressure ap- 
plied to a confined fluid is trans- 
mitted uniformly to all areas of the 
confining surfaces”, is to lift the 
plug slightly from its seat, thus free- 
ing it and permitting lubricant to 
flow over the bearing surfaces of 
plug and body. 

In the valve of Fig. 1, the plug 
compresses the packing while coming 
out of its seat during lubrication. 
Resilience of the packing is depended 
upon to re-seat the plug when hy- 
draulic pressure exerted by the jack- 
screw or lubricant gun is relieved. 

It is readily apparent, therefore, 
that the proper thickness and type 
of packing should be in the valve 
at all times if it is to operate proper- 
ly. Likewise, the packing gland must 
be sufficiently tight to prevent leaks. 
It also must be snug enough to return 
the plug to its proper position when 
the hydraulic pressure from lubri- 
cating has been dissipated. 

Metal dimensions change with tem- 
perature and this will affect the 
tightness of the packing gland. Hence 
packing glands should be inspected 
regularly and frequently—at least 
once a month—especially when sea- 
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sonal changes occur. It never should 
be possible to turn a packing gland 
by hand, although field inspections 
often reveal this condition. Likewise, 
it should never be possible to turn 
a valve by “flopping” the wrench 
over the 90° operating arc. The 
firm pull which should be necessary 
is the usual gauge (aside from ab- 
sence of leaking) of proper adjust- 
ment of the packing gland. 


The packing used in these types of 
plug valves consists of an asbestos 
composition plus a synthetic packing 
ring, which gives all the compressi- 
bility needed when the service pres- 
sure and temperature ratings for the 
valve are not exceeded. It is made 
in standard sizes, available in com- 
plete sets from manufacturers and 
very easily installed. 


Most standard types of valves hav- 
ing packing glands integral with the 
covers have cast iron bodies and 
forged steel covers. They will per- 
form satisfactorily at pressures® up 
to 175 psi., handling water, oil or 
gas. They should not be used on re- 
frigerated fluids below normal atmos- 
pheric temperatures or in excess of 
125° F. 


Intermediate Plug Valve 


Construction of the “intermediate” 
type of plug valve, a typical make 
being illustrated in Fig. 2, is similar 
to the standard and lubrication is 
identical. The major change involves 
the packing gland, which is of screw 
or bolted construction separate from 
the cover. This is necessary because 
of the higher pressure ratings for 
this type. 

Most manufacturers make this type 
of valve of cast iron and cast steel, 
recommending working pressures not 
exceeding 800 psi. The iron valve 
should not be used below atmospheric 
temperatures or above 150° F. The 
steel valve is good for the tempera- 
ture range minus 50 to plus 250°, 
although some valve experts prefer 
a safer maximum of 225° F. Essen- 
tially the same maintenance recom- 
mendations as previously given for 
the standard valve apply to the “in- 
termediate” type. The most notable 
addition applies to the bolted type 
of packing gland usually encoun- 
tered in sizes above 4-in. 
sential for smooth operation of this 
type of intermediate valve that the 
several packing gland bolts be un- 
der equal tension. If they are not 
drawn down evenly, one bolt will 
carry the most stress and “bind” 
the plug. A difficult-to-operate valve 
and worn body or plug results; there 
is a strong tendency to over-lubri- 
cate in an attempt to free the plug, 
and the valve may be broken or dam- 
aged. 


High-Pressure Plug Valves 


There are several patented designs 
of high-pressure lubricated plug 


It is es-— 





valves. The design illustrated in Fig, 
3 is rated for pressures ranging from 
150 Ib. A.S.A.* to 10,000 psi. W.O.G.** 
and temperatures from minus 150° 
to plus 1000° F. 


The high-pressure design illustrat- 
ed is distinguished from the others 
previously described by the insertion 
of a “floating” plug through the bot- 
tom of the body, casting and elimi- 
nation of a mechanical packing 
gland. The method of sealing against 
external leakage involves injection 
of an asbestos fiber packing through 
a ball-check into the body of the 
valve, thus forcing it into an annular 
groove provided around the threaded 
operating stem. This permits re- 
packing while the valve is in service. 
Operating stem and plug are con- 
nected by a yoke, called an “equal- 
izing ring’, to eliminate pressure 
thrust on the plug. The plug operates 
on a steel bearing; seating pressure 
is externally adjustable. 


The plug is pushed downward from 
its seat by the hydraulic pressure 
exerted on top during lubrication in- 
stead of the lifting action occurring 
in the types previously discussed. 
The bottom assembly, or cover, is a 
calibrated thickness of boiler plate 
and holds the plug in its seat. Dur- 
ing lubrication, when the plug is 
jacked from its seat, the bottom cover 
assembly flexes approximately 0.002- 
0.003-in. and its resiliency reseats the 
plug when the hydraulic pressure is 
relieved. 


This arrangement relegates the 
packing to the status of sealer around 
the valve-stem and eliminates the 
factor of packing resiliency loss from 
high service temperatures. The met- 
al diaphragm seals the bottom of 
the valve but does not support the 
plug in its seat. 


Minimum Adjustment Required 


In this design of valve a minimum 
of adjustment is required as there 
are no packing gland nuts to become 
loosened by reason of packing wear 
or from temperature changes. Ad- 
justment of the plug in its seat is 
accomplished by means of the ad- 
justing screw in the bottom cover 
of the valve. Service reports indi- 
cate this is rarely necessary but, as 
in the previous types of plug valves, 
the stem should never turn by “flop- 
ping” the operating wrench and the 
plug should seat tightly enough to 
afford a positive shut-off when the 
valve is in the closed position. 


Lubrication is accomplished as in 
previously described valves and the 
same frequency requirements apply. 
In addition, plastic stem packing 
should be applied as often as neces- 
sary and the packing screw taken- 
up as required to prevent leaks. 


* American Standards Assn. 
** Water, oil or gas. 
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NOT every valve service requires a super-resistant interior of dia- 
mond-like hardness. But when conditions demand such a valve, there 
is ONE outstanding valve built for the service. It’s the Nordstrom 
Merchrome coated valve. The plug is hard faced; so is the contacting 
interior of the body. Special alloy is welded by a patented Nordstrom 
process of Merchrome coating, then ground and lapped. For handling 
highly corrosive chemicals such as hydrofluoric acid and for highly 
abrasive service such as oil well mud lines, this amazing valve is a 


miracle performer, with many times the life of ordinary valves. 


Equally as indestructible on less severe services such as gas and oil, 
are the Nordstrom Standard valves, made in semi-steel, Nordco steel 
and alloys. 


[Use GENUINE “NorpcosEaL” VALVE LuBRICANTs] 
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YOU can use Nordstrom valves to good 
advantage on almost any line, any- 
where, under any pressure. Gas, oil, 
water, air, steam, chemicals, slurries— 
all are most effectively controlled with 
Nordstroms. So, regardless of applica- 
tion, check with Nordstrom field engi- 
neers before you make your valve choice. 








valves. 
in diversified applications 





BUTANE PUMP—This huge volume pump 
delivers butane in a large refinery. Equipped 


yu” 
+ 


with a 24” Nordstrom valve on suction and 
a 20” Nordstrom valve on discharge. 











GASOLINE LINES—Nordstrom 6” Hypreseal ARTIFICIAL GAS HOLDERS—High-pressure WATER LINE—To prevent back-flow of water 





valves operating in combination on gaso- holders equipped with 12” Nordstrom gear into well, Continental Oil Company, at 
line and furnace oil lines of Detroit South- operated valves. Manifold is placed on top Westlake, Louisiana, uses a Nordstrom 
ern Pipe Line Co. of tank for compactness. valve as a shut-off. 





ky “s. 


GAS TRAP—A high-pressure Mid-west gas CHEMICAL LINES—On main chlorine lines CHRISTMAS TREE—A hook-up at Lake Creek, 
trap on gas line carrying 1100 lbs. pressure, in a liquefaction unit of a $100,000,000 Texas, on lease of Superior Oil Co., pro- 
equipped with Nordstrom Hypreseals. plant, Nordstroms give perfect service. ducing from 3 zones through Nordstroms. 
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Patent Trends in Petroleum Refining 


By PETER J. GAYLOR 


Patent Attorney and Editor “The Technical Survey” 








Conversion Catalysts 


ATALYTIC cracking now is 

gradually displacing thermal and 
the new techniques developed are 
being applied to other allied op- 
erations, such as catalytic reform- 
ing, dehydrogenation, etc. Since the 
heart of the process is the catalyst 
itself, considerable research is in 
progress on the production of bet- 
ter catalytic materials. 

One patent (U. S. 2,432,746), is- 
sued to Filtrol Corporation, discusses 
the manufacture of an ammonia clay 
having superior properties. It points 
out that during acid treatment of a 
montmorillonite (Cheto) clay, the 
first 3-4% of the alumina removed 
gives the largest amplification of ad- 
sorptive and catalytic efficiency, 
since these properties do not proceed 
in step with the degree of extraction. 
As the extraction continues, the ef- 
ficiency passes through a maximum, 
and when the R,O, content is reduced 
to below 10-12%, the efficiency falls 
off and the treated clay has the ac- 
tivity of the raw untreated clay. 

In practice, a sulfuric acid strength 
of 12-15% is ordinarily used with an 
amount of acid equal to about 30-50 
Ibs. acid/lb. volatile-free clay. Ex- 
traction temperature is about 180- 
210° F. and extraction time 6-9 hrs. 
The washed clay possesses residual 
titratable acidity. 

According to the patent, this 
washed acid clay may be further acti- 
vated by ammoniation of the clay. 
The washed clay is treated with am- 
monium hydroxide which reacts with 
the free sulfuric acid and the alum- 
inum sulfate and other sulfates to 
form ammonium sulfate and hy- 
drated alumina, etc. The ammonia 
also enters the clay structure by base 
exchange with the hydrogen of the 
montmorillonite and thus forms an 
ammonium clay. 

When subjected to temperatures of 
900°-1290° F, this clay loses substan- 
tially all of its ammonia. Any re- 
sidual ammonium sulfate is decom- 
posed and the base exchange am- 
monia is removed, apparently, to 
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Fig. 1—Time-temperature chart for age- 

ing hydrogel in the preparation of a 

new catalyst by Houdry Process Corp. 
(U. S. 2,433,869) 


yield a hydrogen clay. In actual use 
for catalytic cracking, the ammoni- 
ated clays are first heated to drive 
off the ammonia. 

Another patent, issued to Houdry 
Process Corporation, (U.S. 2,433,869) 
deals with the production of molded 
contact masses of high strength from 
synthetic gel materials. The forming 
of shaped gel particles has presented 
a problem, since the gelatinous pre- 
cipitates are ill-suited for molding 
operations for a number of reasons. 
They shrink greatly while drying and 
they become abrasive and readily 
wear away the parts in the molding 
machines. ; 

According to the patent, hard low- 
density pellets, highly stable to de- 
activation, with steam, are produced 
by preparing a plural inorganic hy- 
drogel containing a hydrous oxide of 
silica, and ageing the hydrogel in 
freshly prepared state without inter- 
mediate treatment following its 
preparation and at a temperature of 
at least 70° F. for a time of at least 





5 min., the temperature and time be- 
ing correlated to lie above and to the 
right of the line AB in Fig. 1. This 
appears to be an essential feature of 
the invention. When produced under 
these conditions, catalytic gels are 
obtained which are relatively stable 
and extremely hard. 


Thereafter, the aged hydrogel is 
rapidly dried, pulverized, washed and 
treated to remove alkali metal salts, 
filtered, and again dried. The dried 
gel is finally formed into a paste with 
addition of water, cast into pellets, 
dried and calcined. 


Table I shows the various condi- 
tions of treating the gel and the 
characteristi¢s of the catalyst ob- 
tained. In the production of the cat- 
alyst, the gel was aged as disclosed 
above in order to provide for fast and 
economical drying. 


Isomerization Technique 


ONVERSION of n-butane to 

isobutane is normally accom- 
plished with an aluminum chloride or 
bromide catalyst in presence of a 
hydrogen halide such as hydrogen 
chloride as activator. Conversion 
rates are usually low in a continu- 
ous process unless the capacity of the 
reaction vessel is considerable. To 
overcome this disadvantage, a porous 
supporting material is usually incor- 
porated with the catalyst to in- 
crease catalyst surface. 


In its U. S. Patent 2,428,841, An- 
glo-Iranian Oil Co. has obtained still 
better results by inserting an adsorp- 
tive material such as alumina or sili- 
ca gel in the stream behind the re- 
actor, preferably at lower tempera- 
ture than the reactor, for adsorbing 
and entraining active catalyst which 
otherwise would be destroyed or re- 
duced in value. By this means, high 
conversion rates may be achieved at 
relatively low temperatures, thereby 
avoiding by-product formation en- 
countered at higher temperature, 
while utilizing only a small amount 
of catalyst. 


Fig. 2 depicts a flowsheet illustrat- 
ing the technique employed. Normal 
butane from storage (a) is first pre- 








TABLE 1—Treating Conditions and Catalyst Characteristics 
heated at (g) and led into reactor 








Stability 

Activity Activity (b2) where it meets a stream of 

nee Conditions Apparent Hardness, Per Cent Per Cent catalyst fed in from storage (f). The 
° 

ours Temp., ° F. Density Grams Gaso. Hardness Gaso. reactor is preferably at 75-125° C. 
24 70 .62 2,400 49.3 2,700 34.9 A 
48 70 ‘64 7,100 47.3 6,100 33.8 Bed (b2) may consist of lumps of 
0.5 175 .58 6,600 45.6 | 6,800 33.2 


aluminum chloride in a perforated 
Below this is a bed (b1) 
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Fig. 2—Flow diagram of improved isomerization process technique patented by 
Anglo-Iranian Oil Co. U.S. 2,428,841 


of alumina. In vessel (c) is another 
bed of alumina maintained at low 
temperature which serves to entrain 
catalyst leaving vessel (b). 


Thereafter, the product is passed 
through condenser (d) and fraction- 
ated in tower (e), the n-butane be- 
ing recirculated to the feed line. 


The claim covers a _ continuous 
process for the production of branched 
chain alkanes from normal alkanes 
by providing an isomerization reac- 
tion vessel having a bed of solid 
aluminum halide in its upper por- 
tion and a bed of solid adsorptive 
medium of high available surface 
area adjacent thereto, said adsorp- 
tion bed being maintained at a rela- 
tively low isomerization reaction 
temperature at least equal to the 
temperature of the bed of solid alum- 
inum halide, flowing a _ feedstock 
comprised of a normal alkane and a 
small proportion of hydrogen halide 
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downwardly through said vessel over 
the material of the beds, and flow- 
ing fresh additional solid aluminum 
halide onto the bed of aluminum 
halide as the supply of solid alumi- 
num halide is consumed and requires 
replenishing. 


Patents of the Month 


.S. 2,433,072 & 255 (Texas Co.)—Reaction 
between CO and hydrogen. 


a 


U.S. 2,433,243 (Gulf Oil)—Diesel fuel oil pre- 
venting ring sticking, etc. 

U.S. 2,433,286 (Union Oil)—Extractive distilla- 
tion. 

U.S. 2,433,306 (Sinclair Refg.) — Dehydrating 
nitriles. 

U.S. 2,433,316 (Amer. Cyan.) — Alkaryl sul- 
fonate wetting agent. 

U.S. 2,433,345 (Houdry Process)—Cyclic cat- 


alytic process. 

.S. 2,433,363-5 (Southern Wood Preserving 
Co.)—Reforming Hydrocarbons to induce 
toxicity to wood destroying fungi. 

U.S. 2,433,395 (Standard Oil Co. Ind.)—Oxy- 
genated sulfur compounds. 

J.S8. 2,433,396 (Standard Oil Co. Ind.) — Sul- 
furic acids. 
1S. 2,433,426 
adsorbent. 


= 


= -« 


(Floridin Co.) — Desulfurizing 


U.S. 2,433,465 (Atlantic Refg.) 
olefin from diolefin. 

U.S. 2,433,482 (Standard Oil Ind.)—Preventin: 
build-up of light gases in paraffin isomeriza 
tion. 

U.S. 2,433,572 (Gulf Res. & Dev.)—Corrosic 
preventives. 

U.S. 2,433,603 
conversion. 

U.S. 2,433,646 (Sun Oil)—Soluble oil. 

U.S. 2,433,716 (Gulf Oil)—Diesel fuel oil. 

U.S. 2,433,718 (Guif Res. & Dev.)—Determin- 
ing location of producing horizons. 

U.S. 2,433,726 (Universal Oil Products)—Con- 
tacting fluids with subdivided solids. 

U.S. 2,433,797 (Texas)—Lubricating oil. 

U.S. 2,433,798 (Standard Oil Ind.)—Catalytic 
conversion. 

U.S. 2,433,800 (Universal Oil Products)— Bu- 
tadiene. 

U.S. 2,433,851-2 (Standard Oil Development) 
—Pour depressants. 

U.S. 2,433,853 (Lubri-Zol)—Sulfurized oils. 

U.S. 2,433,861 (Standard Oil Development) — 
Anhydrous high temperature reversible grease. 

U.S. 2,433,869 (Houdry Process) — Hard, low 
density catalyst pellets. 

U.S. 2,433,876 (U.S.A.)—Polyisobutylene coat- 
ed materials resistant to mustard gas. 

U.S. 2,433,932 & 43 (Aerojet Engrg.)— Nitro- 
methane fuel composition. 

U.S. 2,433,944 (Standard Oil Development) — 
Continuous alkylation. 

U.S. 2,434,000 (Phillips Petr.)—Converting bu- 
tane mixture into higher boiling paraffins. 

U.S. 2,434,095 (Pure Oil) — Removing thio- 
phenols from phenols. s 

U.S. 2,434,098 (Stanolind Oil & Gas)—Density 
indicating apparatus. 

U.S. 2,434,110 (Shell 
panol-3-al. 

U.S. 2,434,202 (Socony Vacuum) — Contacting 
gases with particle form solid contacting 
materials. 

U.S. 2,434,394 
cohols. 

U.S. 2,434,403 
diene. 

U.S. 2,434,424 (Shell Dev.) — Extractive dis- 
tillation with inverse solvents. 

U.S. 2,434,437 (Shell Dev.)—Isomerization. 

U.S. 2,434,490 (Standard Oil Development) — 
Rust preventive lube oils. 

U.S. 2,434,537 (Standard Oil Development)—2- 
Stage hydrocarbon synthesis. 

U.S. 2,434,634 (Sun Oil)—Isomerizing 1-olefins 
to 2-olefins and cracking. 

U.S. 2,434,650-1 (Standard Oil Development)— 
Amine-containing motor fuel. 

U.S. 2,434,683 (Shell Development) — Surface- 
active compositions. 

U.S. 2,434,796 (Phillips Petr.)—Extractive dis- 
tillation of C, hydrocarbons with furfural. 
U.S. 2,434,815 (Union Oil)—Oil from oil shale. 
U.S. 2,434,833 (Atlantic Refg.) — Alkylating 

aromatics with sulfuric acid-silica gel. 

U.S. 2,434,888 (Shell Dev.) — HBr catalyzed 
oxidation. 

U.S. 2,434,923 (Phillips Petr.) — Distilling 
butadiene from methyl acetylene, etc. 


U.S. 2,435,038 & 087 (Guif Res. & Dev.)— 


— Separatin 


(Calif. Research) — Catalyti: 


Dev.) — 2-Methyl pro- 


(Shell Dev.)—Unsaturated al- 


(Phillips Petr.) — Cyclopenta- 


Catalytic dealkylation of alkyl aromatic 
compounds. 
U.S. 2,435,124 (Shell Dev.) — Dispersing a 


foam-reducing silicon-containing compound. 

U.S. 2,434,623 (Socony Vacuum) — Simultane- 
ous alkylation and desulfurization. 

Can. Pat. 445,514 (Shell Dev.) — Aromatic ni- 
trogen-containing hydroxy compounds. 

Can. Pat. 445,515-7 (Shell Dev.) — 2,3,5 and 
2,3,6 trimethyl phenols and 3,5 dimethy) 
phenol (from isophorone). 

Can. Pat. 445,519 (Standard Oil Development) 
—Breaking water-in-oil emulsions. 

Brit. Pat. 595,406 (Yorkshire Tar Distillers)— 
Separation of phenols from hydrocarbon dis- 
tillates. 

Brit. Pat. 595,502 (Shell Dev.)—Polyallyl alco- 
hols. 

Can, Pat. 445,644-6 (Shell Dev.)—Alkyl phenol 
purification. 

Brit. Pat. 595,037 (Anglo-Iranian) — Dehydro- 
genation and hydrofining of naphthas. 

Brit. Pat. 595,055 (Standard Oil Development) 
—Catalytic conversion. 

Brit. Pat. 595,706 (Anglo Iranian Oil) — Iso- 
merization. 

Brit. Pat. 595,721 (Shell Dev.) — Polymerizing 
methyl pentadienes. 

Brit. Pat. 595,742 (Shell Dev.)—Catalytic con- 
version. 

Can, Pat. 445,780 (Shell Dev.)—Acetone dehy- 
dration. 

Can, Pat, 445,781 (Shell Dev.)—Diacetyl from 
MEK. 

Can, Pat. 445,782 (Shell Dev.) — Cyclopenta- 
none by oxidizing cyclopentane. 
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7 Stress Problem Solved 
ail Installing 753 tubes and 412 in. tube sheet in huge converter 
a. for operation over wide range of temperatures, is typical of 
ane difficult stress problems solved by B&W. 
= 
a Designing and fabricating pressure vessels, drums, 
t)— tanks, towers, tubes, piping and related products 
ace is a major activity at B&W — and has been for 
dis- many years. Here, practical solutions for new 
1. . . ° . . 
nale. fl problems encountered in the application of high- 
— pressure, high-temperature equipment are con- 
_ © stantly being developed. In fact, B&W has pio- 
ling ff neered many pressure vessel fabrication techniques 
)—- Ff such as fusion welding, x-ray inspection, stress 
7 relieving, welded drums and streamlined openings. 
:* re a oe pes can be sgt 
ane- A . : : to B&W with confidence of getting sound engi- 
ield Construction Simplified : ‘ 
, ni- — = P . neering and the benefits of most advanced fabri- 
Short-cuts in fabricating 100 ft. x 20 ft. catalyst reactor in ° 
= B&W shops saved erection time on location. cating methods. 
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ABSy 
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» & PROCESS EQUIPMENT — Alloy, Clad, and Banded Pressure 
— - Vessels . . . Heat and Abrasive-resistant Alloy Castings . . . 
1so- Special Process Equipment. 
izing * * * 
} OTHER B&W PRODUCTS — Stationary and Marine Boilers . . . 
o-- FF Boiler Components...Chemical Recovery Units...Pulverizers 
a- . - - Fuel Burning Equipment . . . Refractories . . . Seamless & 
; Welded Tubes for All Pressure and Mechanical Applications. 
from 
nta- 
948 PETROLEUM PROCESSING, March, 1948 259 

















EQUIPMENT PATENT REVIEW 





Scalloped Type Wall Saves Metal 
In Construction of Storage Tanks 


CONSIDERABLE REDUCTION in the thick- 
ness of metal in the wall sections of 
oil storage tanks can be obtained by 
an improved design for the fabrica- 
tion of the horizontal courses. 

As shown in one form of the in- 
vention in Fig. 1, the tank 10 com- 
prises a sheet metal shell in the form 
of a large number of circular seg- 
ments 12, made up of individual 
sheet metal plates arranged in the 
usual horizontal courses or rows. 
Each segment is placed with its con- 
cave side facing toward the interior 
of the tank. 


The required strength is provided 
by inwardly projecting metal flaps, or 
diaphragms, 16, at the intersection 
of each segment 12, along with tie 
members 18 connecting the various 


diaphragms. Tie members 18 may 
be sheet metal, rods, bars, or the 
like. 


A modified form, preferred for 
floating roof type tanks, is designed 
with the diaphragms 16 projecting 
outside the tank wall and tie mem- 
bers 18 connected across the outside, 
or convex, face of each segment. 

Another modification uses the new 


design for the lower several courses 
in the tank and then reverts to con- 
ventional construction above that 
point. Use of this latter design in a 
400,000 bbl. capacity tank, 40 ft. in 
height by 268 ft. in diameter, was 
reported to reduce the wall thick- 
ness in the lower, scalloped sections 
by about 50%. 

U. S. 2,433,335, issued Dec. 30, 
1947, to Harry C. Boardman, assignor 
to Chicago Bridge & Iron Co. 





Chain Type Cutting Tool Useful 
For Wide Range of Pipe Sizes 


REMOVABLE LINKS in a chain-type 
pipe cutting tool make it useful for 
a wide range of pipe sizes down to 
three inches in diameter. As shown 
in Fig. 2 it is being employed on an 
approximately 12 in. pipe. 

It consists of a series of arc-shaped 
links 9, joined to form a chain for 
wrapping around the pipe to be cut. 
At each linkage point, a small roller 
25 is provided which rests against 
the pipe. A central tapering rib 















































Fig. 1—Plan view of scalloped type construction used in storage tank designed to 


reduce wall metal thickness (U. S. 2,433,335) 
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around the periphery of each rolle: 
follows the kerf made by the cutter 
and prevents traveling of the chain 
lengthwise of the pipe. ° 

Adjustments on the tension of th« 
chain are made by the threaded han- 
dles 19 which also serve as means to 
revolve the tool in its cutting move- 
ment around the pipe. If preferred, 
a cutting wheel can be substituted 
for one of the rollers, thus eliminat- 
ing the need for the cutter assembly 
12. 

U. S. 2,433,606, issued Dec. 30, 1947, 
to John B. Gill and Leonard C. 
Schomer, assignors to Pilot Mfg. Co., 
San Francisco, Calif. 





Fig. 2—Side view of pipe cutter with 

large number of links arranged around 

a pipe of relatively large diameter 
(U. S. 2,433,060) 





Magnetic Tool Finds "Go-devils" 


Jammed Inside Buried Pipelines 
Iv 
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Fig. 3 — Magnetic device for locating 

lost, jammed pipeline go-devils (U. S. 
2,428,326) 


A MAGNETIC DEVICE has been adapt- 
ed to locating jammed scrapers or 
go-devils in buried pipe lines. It is 
seid to eliminate the method of dig- 
ging “beliholes” at various intervals 
and listening for the motion of a sec- 
ond scraper which has been run in 
to locate the jammed tool, which 
method is only partially satisfactory. 

The new locator is illustrated in 
Fig. 3. Mounted on one end of a 
frame member 1 is a conventional! 
piston 2. At the other end a hous- 
ing 5 holds a turbine 7, which is 
mounted on ball bearings 9 on shaft 
1. Attached to the turbine is a bar 


magnet 8, preferably made of a steel 
- alloy with high magnetic retentivity 


properties. 
In operation, the unit is run into 
the pipeline by fluid flow exerting 
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Streamlined and rugged, the Model 40 Case assures the 
greatest operating life for controller mechanisms, and the 
greatest flexibility in unit combinations. Yet it is also the 
most compact controller case available. Even the manual 
control panel is enclosed — saving panel space and in- 
stallation time. 

This new case is of cast aluminum, with all parts resist- 
ant to corrosion. Special design keeps dust out when 
flush door is opened. New compression door gasketing 
keeps gas and moisture out. New hinge permits removal 
of door without tools or removal of case from panel. New 
cam-type latch is extra strong, positive in action, flush with 
door. The five-coat enamel finish is hand-rubbed and infra- 
red baked for durability and appearance. 

This improved case is just one of the reasons why the 
Foxboro Model 40 is the most-wanted pneumatic controller 
ever developed — why more than 6000 units have already 
been delivered! Write for Bulletin 381. The Foxboro Com- 
pany, 246 Neponset Ave., Foxboro, Mass., U.S. A. 


FOXBORO 


mc. v & PAT OFF, 





THE ONLY CONTROLLER WITH y/ 
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FOR THE ADVANCED 
NGINEERING FEATURES 


4-40 cONTROLLERS 


these dimensions. The 
oro Model 40 is the 
st compact record- 

controller available. 

















CHECK THESE 
FEATURES TOO 


@ Permaligned Construction 
@ Simplified Adjustments 


7 ==. @ Interchangeable Units 
@ Wide-range Variable Reset 
and Derivative Resistances 
@ Simplified Control Relay 

— overload protected 

@ 4-Position, ‘‘Bumpless’”’ 

@ 4 Transfer Switch 
@ Exclusive Ball Linkage 
r 
CONTROLLER ‘a 
—72 7 


CONSTRUCTION 
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Equipment Patent Review 





pressure against piston 2. When its 
motion is stopped by the jammed go- 
devil, the piston 2 is deflected by the 
continuing fluid flow. The resultant 
flow through ports 12 in the housing 
5 strikes blades 17, turning the tur- 
bine and magnet. This sets up an 
electromagnetic field around the pipe 
which can then be picked up by any 
suitable detection device on _ the 
ground above. 

U. S. 2,428,326, issued Sept. 30, to 
Charles H. Fay, assignor to Shell De- 
velopment Co., San Francisco. 





Use Electrically-Heated Bellows 
In Rapid Response Valve Design 


46, £2. 





Fig. 4—Boiler coil 16 in electrically 

heated, bellows-operated valve reduces 

time lags encountered ordinarily in re- 
mote control valves (U. S. 2,433,493) 


AN ELECTRICALLY heated bellows, mo- 
tor-operated valve is said to function 
with a minimum of lag regardless of 
outside conditions. One form is il- 
lustrated schematically in the partial 
cross section in Fig. 4. 

The valve itself is operated by a 
conventional pressure motor compris- 
ing a fluid-tight casing 5. Movement 
of the movable head 10 corresponds 
to increases and decreases in the ef- 
fective size of the motor chamber 
6. 

The interior of the bellows dia- 
phragm communicates with the out- 
side atmosphere through passage 14 
in wall 8. A protective cage 15 of 
woven wire or perforated metal is 
mounted upon casing 5 and houses 
a boiler 16, consisting of a helical 
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coil of small diameter tubing. This 
tubing is made of an electrically- 
resistant material which will become 
highly heated by the passage of cur- 
rent. 

End portions of the coil 16 are 
mounted in insulating supports 17 
and 18, and the upper end is en- 
closed by a cap 19 while the lower 
end communicates with chamber 6 
through tube 20. The ends are also 
connected to the secondary circuit 
of a step-down transformer. 

The boiler coil and the chamber 
are first evacuated and then filled 
with a substance which will expand 
very rapidly when heated; for exam- 
ple, methyl chloride, alcohol, or ether. 

In operation: when a switch in. 
the transformer primary circuit is 
closed, the boiler coil is quickly heat- 
ed, producing pressure in chamber 
6 due to expanding liquid and/or 
vapors within, and tending to col- 
lapse the bellows and lift the valve 
stem. When the switch is opened, 
the boiler coil cools off quickly, be- 
cause of its large external area and 
small mass. The fluid in it contracts 
rapidly’ permitting the valve stem 
to move down again. 

U. S. 2,433,493, issued Dec. 30, 
1947, to Jacob L. Turner, assignor 
to Manning, Maxwell & Moore, Inc., 
New York, N. Y. 





Ledge on Internal Insulation 
Serves as Catalyst-Bed Support 


AN ADVANTAGE CLAIMED for an im- 
proved construction method for a 
multi-bed catalyst chamber is the use 
of a projecting ledge of the internal 
insulation to support each catalyst 
bed instead of using a metal support 
attached to the steel shell. 


This was possible through the use 
of an insulating material with suffi- 
cient strength to resist the shearing 
forces of the weight of the catalyst 
material. 

The refractory material from which 
the insulation is constructed consists 
of a mixture of the following com- 
pounds in the approximate propor- 
tions indicated: 


Compound Wt.-% 
Silica 50.61 
Alumina . 31.06 
Ferric oxide . 3.76 
Ferrous oxide 2.73 
Calcium oxide 10.08 
Titanium oxide 1.94 


The mixture is mixed with water 
in the proportions suitable for the 
correct consistency needed for appli- 
cation, just as with any cement-type 
refractory. The lining, after appli- 
cation, sets by drying in the conven- 
tional manner. 

U. S. 2,431,803, issued December 2, 
1947, to Jesse A. Guyer and Lawr- 
ence G. Molique, assignors to Phillips 
Petroleum Co., Bartlesville, Okla. 


Other Recent Patents 


Space does not permit the com- 
plete review of all patents issued 
recently on equipment for the pe- 
troleum processing industry. Fol- 
lowing, however, are brief ab- 
stracts of those with greatest in- 
terest: 


Liquid Level Controller is based on a 
responsive capacity change device 
which controls a vacuum tube oscil- 
lator circuit that can be remotely lo- 
cated with respect to the responsive 
device. U. S. 2,433,599;. Dec. 30, 1947; 
Theodore A. ‘Cohen, assignor to 
Wheelco Instruments, Co., Chicago, 
Til. 


Fixed Bed Catalytic Apparatus for 
dehydrogenation or aromatization of 
hydrocarbon gases uses simplified de- 
sign to reduce the costly and elabor- 
ate piping and valving said to be 
found in conventional equipment. U. 
S. 2,433,670; Dec. 30, 1947; Einar 
Kropp, assignor to Standard Oil Co. 
(Ohio), Cleveland, Ohio. 


Fluid Catalytic Cracking Apparatus 
provides for more efficient control 
of flow conditions to the required 
value, somewhat above the critical 
velocity. A feature of the design is 
the compact construction and elimi- 
nation of external transfer lines. U. 
S. 2,433,726; Dec. 30, 1947; Charles 
H. Angell, assignor to Universal Oil 
Products Co., Chicago. 


Fluid Catalytic Cracking Apparatus 
employs a series of grids within the 
the reaction chamber to prevent 
channeling and uncontrolled turbu- 
lence of the catalyst and oil vapors 
by redistribution through uniform 
openings. It also provides for break- 
ing up of the undesirable agglomer- 
ates occasionally formed by powdered 
catalysts. U. S. 2,433,798; Dec. 30, 
1947; Vanderveer Voorhees, assignor 
to Standard Oil Co. (Ind.), Chicago. 


Leakproof Pipe Joint Seal fits over 
entire, circumference of a pair 
of flanged connections and is made 
of a band of strip steel. It is adjust- 
able to various sizes of pipe by means 
of a clamping mechanism similar to 
a trousers belt buckle. Metal band 
is lined on one face with a suitable 
sealing or gasketing material. U. S. 
2,434,878; Jan. 20, 1948; Benjamin N. 
Williams; Glenham, N. Y. 








How to Obtain Patents 


Readers may obtain copies of 
any U.S. patents from the Pat- 
ent Office at 25 cents each. Or- 
der by patent number from: 
The Commissioner of Patents, 
Washington 25, D. C. 
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Refinery Piping “Specs” 
Read: CRANE or Equal? 


That’s what you’re most likely to see on any refinery 
piping layout. To piping men, the main reason at least 
is obvious, There is no better, no more dependable 
quality than Crane. 


Add to that the unmatched completeness of the Crane 














a rs line. Everything for the job is at your finger tips when 
ce you reach for the Crane Catalog. It’s the easy way to 
Z , simplify every piping installation... from design to 
i. erection to maintenance. For when you specify Crane 
7: eet DING throughout, you include this 3-way advantage: 
to FITTINGS 
0, 1. WORLD'S LARGEST SELECTION of valves, fit- 
tings, pipe, accessories, and fabricated piping 
—in brass, iron, and steel—for all power, 
or process and general services. 
oa 2. ONE RESPONSIBILITY for piping materials— 
yr- helping you to get the best installations, and 
be to avoid needless delays on jobs. 
U. 
ar 3. OUTSTANDING QUALITY IN EVERY ITEM assures 
0. uniform durability and dependability in pip- 
ping systems from end to end. 
us CRANE CO., 836 South Michigan Ave., Chicago 5, III. 
rol Branches and Wholesalers Serving All Oil Country Areas 
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st- (Right) SMALL STEEL VALVES WITH BIG VALVE 
ins Piping to Cat- FEATURES—For performance, easy maintenance, 
to alyst Storage and durability, there’s nothing that any big valve 
nd ‘ ae . has over Crane 600-/b. Cast Steel Wedge Gates, 
ble 100% rs the in sizes 2 in. and smaller. Unmatched for 
Ss . Crane line. compact quality design. Trimmed 
‘ re for oil and oil vapor up to 1000° F., 
N. 4 or for steam up to 750° F. See ‘ 
E your Crane Catalog. ‘ae dete 
mn ‘) 
/ | EVERYTHING FROM... 
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VALVES « FITTINGS 
PIPE « PLUMBING 
AND HEATING 


CRANE 


FOR EVERY PIPING SYSTEM 
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Disposing of industrial wastes is a never-ending 
problem—yet there has been a surprising lack of 
up-to-date information and _ authoritative 
reference data on this important subject. 


For that reason, “INDUSTRIAL WASTE DIS- 
POSAL” is a book that fills a real need and will he 
welcomed by all engineers and technicians who 
are concerned with effective, economical control 
and disposal of harmful wastes. 


The author—W. B. Hart—is a widely recognized 


NEW BOOK—-NOW READY for immediate delivery... 


“INDUSTRIAL WASTE DISPOSAL 


for 


Petroleum Refineries and Allied Plants” 


and highly respected authority in this field, having 
been actively engaged in solving the problems of 
industrial waste disposal for the past 20 years. 
Mr. Hart is a graduate of the University of Penn- 
sylvania with the degree of Doctor of Pharmacy. 
With Atlantic Refining Company since 1923, he 
has charge of waste disposal for his Company, 
and is Chairman of the Committee on Disposal 
of Refinery Wastes of the American Petroleum 
Institute. 






















“INDUSTRIAL WASTE DISPOSAL” is a complete treatise, starting with a brief review 
of the economic and legislative backgrounds; then a full discussion of the kinds of 
industrial wastes and their harmful effects; and right on through the “‘how”’ of proper 
waste disposal. 
















The text of “INDUSTRIAL WASTE DIS- 
POSAL” was first published as a series of 
articles in Petroleum Processing magazine, 
intended primarily for refinery engineers; 
however, a large part of the material is so 
ECONOMIC and LEGISLATIVE ASPECTS basic that it is applicable to all kinds of 

waste control—whether in a refinery, a 
KINDS OF WASTES dairy, a tannery or other type of industrial 


EFFECTS OF INDUSTRIAL WASTES plant. 
PRELIMINARY INVESTIGATIONS 


TREATMENT OF OIL-CONTAINING 
WASTES 


There is a wealth of reference information 
and operating facts in this book; over 100 
pages (8% x 11) of material, presented 
clearly and logically under these main 
divisions .... 











Methods for determining, measuring and 
controlling industrial wastes are covered 
in a thorough and wholly practical way, 
with appropriate sketches and diagrams. 











For the man who works directly on industrial waste control, this new book is a valuable 
‘on-the-desk’ ready reference; and it is a useful addition to the general library of all 
plants having a waste control problem. Finding quick answers to specific problems 
is facilitated by a detailed index; and the bibliography of 174 references is a real help 
when it is necessary to dig fully into the details of a particular phase of the general 
waste disposal problem. 


“INDUSTRIAL WASTE DISPOSAL” is the most complete and up-to-date book on 
this important subject . . . 68 detailed illustrations, 11 tables, 103 pages, 81% x 11, 
attractively bound in stiff cloth covers, with the title stamped in gold on front cover 
and backbone . . . a convenient, practical desk reference and a valuable addition to 


any technical reference library, private or public... . $4.00. Ohio purchasers, please 
add 3% sales tax. 


a 
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]1—Four-drum Carrier 


Designed for rapid installation on a 
standard industrial fork truck, the 


new Towmotor Multiple Drum Carrier . 


will handle up to four standard size 
drums. Equipped with eight, hy- 
draulically-actuated, gripping shoes 
—two in each of the four compart- 
ments, it can be used to lift, trans- 
port, and replace its load, and can 
stack drums three-high. Heavy steel, 
lower extension on rear bulkhead en- 
ables operator to push drums into 
position. Angular design on side- 
walls then automatically places drums 
in gripping position if carrier is not 
directly over the load. Entire frame 
of carrier is of welded construction. 
Towmotor Corp. 








2—Tank Car Cleaner 


Complete, safe, and automatic 
cleaning of tank car interiors at the 
rate of 2 hrs. per car is claimed for 
the new Oakite Interior Tank Clean- 
ing Unit, Model 324. It is said to be 
particularly useful for cars carrying 
gasoline, lube oils, crudes, or fuel 
oil. Odors can be removed without 
steaming. Constructed of brass cast- 
ings and tubing, the unit consists of 
a top assembly fitted with securing 
bolts. Top of unit contains an air- 
operated motor that transmits power 
through reducing gears to bottom 
spray nozzle assembly. Nozzles re- 
volve at 5 rpm vertically, and 1 rev./ 
hr. on a horizontal axis. In use, the 
unit is lowered into tank car dome 
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.Reviewed by WILLIAM C. UHL, Equipment Editor 





and clamped into place. Cleaning 
solution is delivered from a steam- 
heated tank at 100 psi. and 180° F. 
Hot and cold rinsing is an automatic 
follow-up. Oakite Products, Inc. 





3—Wrist-action Shaker 


Simulating the snap of the wrist 
as in shaking by hand, the “Wrist- 
Action” Shaker has accessory clamps 
to handle a wide variety of labora- 
tory mixing operations. It will han- 
dle any size volumetric flask, stand- 
ard round bottles up to four ounces, 
standard square bottles up to four 
ounces, Erlenmeyer flasks up to 2000 
ml., Squibb separatory funnels up 
to 1000 ml., short neck, flat, or round 
bottom flasks up to 2000 ml., and test 
tubes up to 50 mm. in diameter. It is 
furnished in three sizes. The model 
shown will accommodate 24 Erien- 
meyers at 250 ml. each. Burrell Tech- 
nical Supply Co. 








4—Foam Glass Insulation 


Properly installed, the new Foam- 
glas pipe insulation may be used for 
the temperature range of minus 200° 
to plus 800° F., it is reported. The 
material is supplied in two equal 
half-sections, 18 inches long, and for 
all sizes of pipe. Manufacturer 
states its cost is less than other type 
material, on an annual basis. It is 
non-combustible acting as a fire re- 
tardant, and is water and vapor 
proof. It is easily cut and fitted with 
ordinary tools. The thermal conduc- 
tivity is the same whether the ma- 
terial is wet or dry. Pittsburgh Cor- 
ning Corp. 








5—-Hard Surface Electrode 


“Hartop” is a new line of hard- 
surfacing welding electrodes available 
in four models covering the Rock- 
well C range from 35 to 63 (as de- 
posited). Hartop Brown provides 
35 to 40 Rockwell C hardness and is 
for welds subject to angular shock 
and abrasion. Hartop Green with 
45 to 50 hardness is for high resist- 
ance to impact and abrasion. It is 
designed for carbon and alloy steels, 
manganese steels, and cast iron. Har- 
top Red is for severe impact and 
abrasion; Rockwell C rating of 50 
to 55. Hartop Yellow covers the 
range 58 to 63; its deposits resist 
abrasion and deformation caused by 
weight and impact. Harnischfeger 
Corp. 


More “What's New!” Items, Page 266 
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GET THIS FOLDER 


Chart of Pipe & Fitting Materials: Quick com- 
parative data on Carbon, Intermediate 
Alloy, Stainless, and Special Analysis Steels. 
Covers ASTM and other 
specifications, Chemis- 
try, Service Temperature 
Limits, and Welding 
Data. Mail the coupon. 

TuBEe-Turn—T. M. 


Reg. U.S. Pat. Of. 


WELDING FITTINGS AND FLANGES 


District Offices at New York, Philadelphia, Pittsburgh, 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Tube Turns, Inc., Dept. 3706, Louisville 1, Kentucky 
Please send “‘Chart of Pipe & Fitting Materials.” 
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6—Forged Steel Valve 


Removal of the packing without 
disturbing the flow is a feature of 
the new line of OIC 600-lb. Forged 
Steel Valves, because the mirror- 
finish on the mating back-seat sur- 
faces is said to insure a leak-proof 
seal. The union bonnet ring is ma- 
chined from rolled steel and is of oc- 
tagonal design. Bonnet studs and 
nuts are heat-treated. Valves are 
available in all sizes. Ohio Injector 
Co. 





7—Alloy Descaling 


Clean, bright surfaces on Lukens 
alloy and alloy-clad steel products 
through thorough removal of metallic 
oxide films is expected with the re- 
cent installation of a new sodium 
hydride descaling unit at the com- 
pany’s mill in Coatesville, Pa. The 
equipment will be used on all metals 
not affected by molten caustic or by 


heating at 700° F. Savings in metal 
more uniformly descaled surfaces, and 
shorter descaling time are claimed 
as the principal advantages offered 
by the new process over blast clean- 
ing. Lukens Steel Co. } 





8—Thermometer Fittings 


A new method for adapting com- 
pression type fittings to thermometer 
bulbs is said to enable users to change 
thermometers originally made with 
plain bulbs to union connections. 
Compression fittings are applied di- 
rectly to the bulb to produce any de- 
sired length up to 6 inches. A separ- 
able socket may also be provided by 
welding or soldering a well to the 
union bushing. Manning, Maxwell 
& Moore, Inc. 





9—Light-weight Blower 


Aluminum construction is said te 
give the new “SAF-T-AIR” portable 
safety ventilator its light weight. 
Electric motor-driven, the unit weighs 
50 Ibs. and has a capacity of 425 
cfm. Balanced handle has been placed 
over the center of gravity. Its size 
permits it to pass through small 
openings and hard to get to places. 
The unit will operate on ordinary 
lighting circuit. United Electric 
Motor Co. 
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10—Radioactivity Safety 


The Tracerlab Model SU-3 Labora- 
tory Monitor has been developed spe- 
cifically for use as a routine contami- 
nation monitor in radioactive labo- 
ratories. It is a small, portable, AC 
operated, counting rate meter of mod- 
erate accuracy, with. three full scale 
meter ranges of 200; 2000, and 20,000 
counts/min. It is equipped with a 
thin mica window (3-4 mg./cm.2) 
sensitive Geiger tube, enclosed in a 
probe connected to the instrument by 
a four ft. length of shielded cable. 
It is stated it will detect contami- 
nation from such very low energy 
Beta emitters as Carbon 14 or Sul- 
fur 35. Power supply required is 110 
to 125 volts, 60 cycles, input is 50 
watts. Dimensions are: 9 by 12 in. 
panel, with maximum depth behind 
panel of 9 in. Net weight, including 
Geiger tube mounting is 17% lbs. 
The instrument is calibrated to yield 
an accuracy of 5% of full scale on 
all ranges. Tracerlab, Inc. 





11—Pipe Coating 


“Duratex” pipe coating is said to 
provide high resistance to electrolysis 
and corrosion as well as shock im- 
pact resistance, valuable when a 
buried line is being back-filled. Its 
ductility will withstand severe earth 
shock and movement, and it will not 
“slump” or “creep”. <A flash and 
fire point in excess of 500° F., as well 
as non-toxicity, provide for safety 
during application. National Petro- 
leum Sales, Inc. 








Oil was first produced by 
drilling in 1859, five years 
after the first Roots Blower 
was built. We're not good 
because we're old, but old 





NO “HEDGING” oN 
BLOWER QUESTIONS FROM 





because we're good. 








R-C Multi-stage Centrifugal Gas Exhauster, turbine- 
driven. Capacity 20,000 CFM. 





R-C Rotary Positive Gas Exhauster for oil refinery 
service. Capacity 750 CFM. 
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When you ask Roots-Connersville engineers about blowers, exhausters or 
gas pumps for refinery or petroleum processing applications, you'll get 
unbiased answers, without “hedging” between Centrifugal or Rotary 


Positive equipment. 


That’s because of our dual-ability to design and build both types. We 
recommend whichever is best suited to the specific application. We are 
the only blower builders offering you this important dual choice . . . an 


advantage which usually saves time, money and trouble. 


You'll obtain outstanding performance from R-C equipment, too ... 
the result of 94 years of experience plus the advanced thinking of alert 


engineers and designers. 


So, for any problem of moving or measuring gas or air—consult R-C 


dual-ability. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


803 Texas Avenue, Connersville, Indiana 





ROOTS-[ONNERSVILLE 


OTARY ENTRIFUGAL 


. * ONE OF THE DRESSER INDUSTRIES 
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12—Low-capacity Hoist 


The “Load King” line of light duty, 
electric, wire rope hoists is said to 
provide low cost in the capacity 
range 4, %, and 1-ton. The frame 
is a one-piece, ribbed-steel casting, 
constructed for use with lug, swivel 
hook, plain or motor trolley, or winch- 
type mountings. Six standard models 
use 4 to 1 hp., AC or DC motors, 
and provide 10 ft. lift. Additional 
lift length can be supplied. Hoist 
speeds range from 12 to 35 ft./minute 
on 60 cycle current. For 25 or 50 
cycle current, speeds are reduced ap- 
proximately 15%. Gross weignt of 
all models between 180 and 190 lbs. 
Units are equipped with large-diam- 
eter drum with machine-cut grooves 
for guiding cable. Yale & Towne Mfg. 
Co. 





13—Swing Check Valve 


Designed primarily for the chem- 
ical processing industry, the new 
Cooper stainless steel swing check 
valve is suitable for any application 


~ 

















where horizontal or vertical opera- 
tion is required, the manufacturer 
states. The body is in one piece, 
eliminating bonnet flanges and gas- 
kets. A long hinge pin supports the 
disc, and is in turn supported on 
both ends by accurately machined 
plugs. Hinge pin can be removed 
from either side of body by remov- 
ing one plug only. Valves can be 
furnished with outside levers °~d 
weights for manual or automatic con- 
trol. It is available in various alloys 
—18-8—S, 18-8—SMO, FA-20, and 
others. Sizes % to 3 in., screwed Fig. 
#201 for 300 psi. service; and % to 
6 in., flanged Fig. #200 for 150 psi. 
service. Cooper Alloy Foundry. Co. 





14—-Stainless Angle Valve 


fio . 


\ 


Pressure can be applied in closing 
without turning the valve in the seat, 
thus eliminating cutting or abrasive 
action, in a new stainless steel angle 
valve. Said to have application in 
the chemical processing industry, the 
Valley valve is made of 18-8 Mo, 
type 316 alloy, and is available in 
1%, 2, and 3 in. sizes. Renewable 
valve seat of neoprene, hard rubber 
or fiber can be supplied. Valley 
Foundry & Machine Works, Inc. 





15——-Laboratory Flowmeter 


A new Laboratory Kit flow meter, 
the “C-Clamp Flowrator,” is designed 
to meet the varied flow measurement 
requirements of research or control 
laboratories. It consists of a meter- 
ing tube holder with base plate and 


hose connectors, four interchangeable 
tubes, six metering floats, and cali- 
bration data. Capacities covered are 
from 0.065 to 2200 cc./min. of water, 
and from 5.0 to 36,800 cc./min. of 
air. For high-pressure applications, 
the same “set” is available in an en- 
closed model for safety. Fischer & 
Porter Co. 





16—Packaged Generator 


The principle of electrical resonance 
is used to hold terminal voltage with- 
in 2% of the value selected in the 
new “Packaged” AC Generator, at 
any load or power factor within the 
generator rating, according to the 
manufacturer. The automatic volt- 
age regulating circuit has no moving 
parts and requires no maintenance. 
The only external connections needed 
on the unit are leads to a generator 
switch. 60-cycle ratings at standard 
voltages and 0.8 power factor in- 
clude: 18.7, 25, and 31.3 kva at 1200 
rpm; and 25, 31.3, and 37.5 kva at 
1800 rpm. Electric Machinery Mfg. 
Co. 
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STANDING LOSSES 
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Standing losses vary from 2 to 4 percent of the tank volume 
per year, depending on the tank size. In addition, the value 
of the gasoline is reduced through vapor venting. 


PUMPING LOSSES 


PUMPING OUT 


Pumping losses may be conservatively estimated at 0.16 
percent of the liquid volume pumped. 


ITHE SOLUTION — 
| The Wiggins Hidek Floating Roof 


Hermetically seals the liquid surface. 
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Permits a relatively small volume of Permits free vertical movement of the 
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vapor intentionally trapped beneath the roof as it rises and falls with the oil sur- 


roof to expand without venting. faces during filling and emptying. 


onenal Umentcan 
TRANSPORTATION CORPORATION 


135 SOUTH LA SALLE STREET, CHICAGO 90, ILLINOIS 


BRANCH OFFICES: NewYork + Washington, 2.0. + Cleveland - Buffalo - Pittsburgh 
St. Louis - New Orleans - Tulsa + Dallas ~ Houston - Seattle - Los Angeles - San Francisco 


SUB-LICENSEES: 
WESTERN STATES: Consolidated Steel Corp.— Western Pipe & Steel Co. of California, Los Angeles — San Francisco 
SOUTHERN STATES: Wyatt Metal and Boiler Works, Houston — Dallas, Texas 
FRANCE: Etablissements Delattre & Frovard reunis, Paris 
CANADA: Toronto Iron Works, Ltd., Toronto 


WIGGINS 
VAPOR SEALS 4a 


GENERAL 
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Courtesy Union Oil Company of California | 


A Petreco Electric Desalter doesn’t exactly shake out the salt, but it sure gets 
rid of it-right now. Most Petreco desalters are getting 90% or better removal— 
98, 99 and 100% removal efficiencies are not unusual. Desalting eliminates the 
nuisance of frequent refining shut downs caused by salt plugging, hard coking 
and HCl corrosion. Desalting insures greater capacity, longer runs, and smoother 
operations. If you're having any salt difficulties, get in touch with us. We've 
helped some mighty good refining men shake the salt problem out of their hair. | 


Ee 
ean cr ES 


The Petreco process is not expensive; a Texas refiner recently figured his 
Petreco desalter paid off in less than six months. Get in touch with a Petreco 
engineer—he’ll show you the figures! 


PETROLEUM RECTIEVING ($12 Sas i roms T= ; 


530 West Sixth Street, Los Angeles 14, Calif. 
PR48-2 


PETRE<O 


SPECIALIZED PETROLEUM PROCESSES a 
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What's New! 





17—Speed Changer 





Using a link belt transmission with 
infinitely variable cones, the new, H-6 
size, Link-Belt P.I.V. Gear Variable 
Speed Changer provides for ratings 
from 20 to 25 hp. It is rated at 20 
hp. for speed ratios of 5-1 and 6-1, 
and at 25 hp. for ratios of 2-1, 3-1, 
and 4-1, with the constant speed shaft 
rotating at from 450 to 500 rpm. 
The changer is reported finding appli- 
cations in chemical plant pumping 
as well as on general repair shop 
automatic machine tools. Measure- 
ments are 48% in. overall length by 
26% in. high and 36 in. wide, in- 
cluding standard length, shaft exten- 
sions. Link-Belt Co. 





18—Hand Cutters 





A total of 15 improvements are 
said to feature a new line of Porter 
Hand Power Cutters for cutting bolts, 
rods, cable, chain, wire, rivets, and 
the like. Among them are: curved 
toe-in handles to decrease armspread 
and wrist bend, broad rounded palm- 
fit grip, metal safety handle stop, 
and jaws marked to show capacity 
and type of metal safely cut. Vari- 
ous models provide for capacities 
from 4 to % in., sizes from 14 to 
42 in. tool length, and for cutting ma- 
terials up to a 300 brinell hardness. 
H. K. Porter, Inc. 





19——Fire Hose 


“Qua-flex” is a new light-weight, 
rubber-lined, cotton fire hose which 
tests have indicated will withstand 
pressures up to 300 psi. It is espe- 
cially constructed to fold flat, mak- 
ing it adaptable for storage on racks 
originally designed for unlined linen 
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hose. It is quickly dried out and is 
leak-proof upon initial injection of 
water. Qua-flex is furnished in 25, 
50, 75, and 100 ft. lengths, and in 
diameters of 1%4, 2, and 2% in. Quak- 
er Rubber Corp. 





Trade Literature 


20—Oil Industry Equipment 
Equipment for the Oil Industry, 


Bulletin 25B6676, covers such prod-. 


ucts as motor controls, transformers, 


unit substations, blowers, compress- 
ors, and centrifugal pumps. Allis- 
Chalmers Mfg. Co. 


21—Pressure Tables 


Allowable Working Pressures, a 
booklet of pressure tables for Tube- 
Turn welding fittings in all sizes 
and weights, and all regularly manu- 
factured materials; for oil and chem- 
ical processes, power, refrigeration, 
and hydraulic services. Tube-Turns, 
Ine. 
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SUPER-SILVERTOP ? 


“Put a Super-Silvertop Steam Trap on 
that kettle! You'll be saving as many 
as 9 fittings and as much as 60 minutes 
of installation time!” Savings like that 
on each trap you install are “not to be 
sneezed at.” Today fittings are hard 
enough to find for the places where they 
are really needed so why waste them? 


Of course, there is more to choosing a 
steam trap than just how many fittings 
it takes. For instance, long service life, 
higher capacities, lower initial cost, 
neater installations—all these advan- 
tages and many more are reasons for 
installing only Super-Silvertop. Can 
we tell you more? 


THE V. D. ANDERSON COMPANY 
1974 W. 96th St. « Cleveland 2, Ohio 


WHY NOT 
SIMPLIFY WITH - 








and here’s how 





Super-Silvertop show- 
ing one nipple and one 
union needed. 





Conventional trap use 
ing seven fittings and 
two unions, i 
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how to meet a big demand... 


ith you 
own brani: 


RIGHT NOW! .. . there’s a big market among 
motorists, truckers and farmers for a good gum 
solvent ... an “upper lubricant” additive for gaso- 
lines that helps reduce valve sticking and wear, 
gives more power to sluggish motors! 



















Valve at right stuck in 


engine run on high 
gum content gasoline 
without solvent addi- 
tive. Valve at left is 
from same engine, 
using same fuel—with 
Paradyne Fuel Improver 
added. It operated over 
three times as long and 
was still running free. 


sree 


AND RIGHT NOW!.. . you can get your share of 
this big and profitable market with PARADYNE Fuel 
Improver. It’s rolling up profits for oil companies 
and auto accessory distributors . . . and it’s avail- 
able for repackaging under your own brand name! 
Write for Bulletin 101 and further details. 


TTT TITLE eel Ls 





READ WHAT A MOTORIST WRITES 
ABOUT PARADYNE FUEL IMPROVER: 


“| mixed Paradyne Fuel Improver with the gasoline in 
my ‘41 Buick (mileage: 76,000 — new rings installed 


at 30,000 mi.) and immediately noticed a decided 
improvement in its pick-up and pulling power on hills. 
The valves became freer and seemed to seat better. 


The motor also ran more smoothly and idled without 
missing.” 

















a PARA i 3 N ~ good motor oils and fuels better' 


ADDITIVES WITH A BACKGROUND PARAMINS ADDITIVES ARE KNOWN BY THE BRANDS: 


PARATONE —for improved viscosity index. 
PARAFLOW —/jor lower stable pour. 

PARATAC —for tacky oils and greases. 

PARAPOID —for E.P. gear oils. 

PARANOX —for inhibiting corrosion and oxidation. 


PARASHEEN — for better appearance. 
E N J AY C 0 M PA N | - I N ¢ . PARADYNE —for improved gasoline. 
*Trade Mark 
15 WEST 5lst STREET, NEW YORK 19, N. Y. e AGENTS AND DISTRIBUTORS THROUGHOUT THE WORLD 
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What's New! 





22—Valve Capacity Calculator 


Kontrol-Motor Valve Capacity Cal- 
culator is a circular slide-rule about 
8 inches in diameter and is applicable 
to the K&M line of diaphragm valves 
and pressure regulators. Correction 
scales for steam quality, and liquid 
and gas specific gravity are inc:uded 
as well as a flowing temperature 
scale for gases. Kieley and Mueller, 
Inc. 


23—Synthetic Chemicals 


Sharples Synthetic Organic Chem- 
icals, 15th edition, a 68-page booklet 
describing this line of products in- 
cluding alcohols, amines, ureas and 
amides, phenols, mercaptans and sul- 
fides, alkyl chlorides, dithiocarbamic 
acid derivatives, and other hydrocar- 
bons, with tables of physical proper- 
ties, specifications, shipping practices, 
and other pertinent information. 
Sharples Chemicals, Inc. 


24—Dew-point Control 


Gasoline Absorption and Stripping 
Plants, Technical Bulletin No. 2225, 
a 24-page booklet describing a port- 
able and automatic unit for the con- 
trol of hydrocarbon dew-point of 
natural gas. A technical section re- 
views design calculations, summar- 
izes vapor-liquid compositions for 
various operating conditions and in- 
cludes vaporization graphs. Blaw- 
Knox Construction Co., Chemical 
Plants Division. 


25—Petroleum Processing Index 


Petroleum Processing Index for 
1947 covers all special articles and 
stories as well as all regular depart- 
mental features for the 12 issues of 
last year. Classification is by sub- 
ject and by author; it is completely 
cross-referenced for ease of use. Na- 
tional Petroleum Publishing Co. 


26—Welding Accessories 


Twecolog, Form No. 1948-T, a 12- 
page catalog on welding electrode 
holders, ground clamps, cable con- 
nectors, terminals, splicers, lugs, etc. 
Includes price and parts information. 
Tweco Products Co. 


27—Safe Centrifugal Pump 


Ampco Centrifugal Pump, Bulletin 
85, a 4-page pamphlet on a new line 
of pumps made of corrosion-resisting 
aluminum bronze for oil, water, acids, 
alkalis, and salts. Capacity ranges 
to 240 gpm and 170 ft. head. Close 
coupled and pedestal type; electric 
motor, turbine, or gas engine drive. 
Ampco Metal, Inc. 


More “What's New!” Items, Page 274 
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heat exchanger 


The important advantages of the FIN-FAN Exchanger war- 
rants its investigation for practically every condensing and 
cooling service. Note these features: 


PROVEN WIDE ADAPTABILITY— highly successful operation un- 
der wide variety of duties—suitable for liquids, gases, 


and vapors at pressures up to 5,000 psi and temperatures 
up to 1500°F. 


ECONOMICAL OPERATION-independent of wind velocity or di- 
rection . . . forced draft air circulation with highly efficient 
fans having power saving variable pitch blades, and uni- 
form air distribution over K-Fin cooling sections. 


EASE OF INSTALLATION, OPERATION AND MAINTENANCE— a com- 
plete, “package type” unit that can be installed on the 
ground or on top of buildings . . . no water supply equip- 
ment or piping... all mechanical equipment sturdy and 
readily accessible, with flexible operating control. 


Write for complete information. 


THE GRISCOM-RUSSELL CO. 
285 Madison Ave., New York 17, N. Y. 


GRISCOM-RUSSELL 
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WINNING COMBINATION 


WHEREVER YOU USE i] 
FLEXIBLE LINES 


When you fit up swing lines, you want perfect flexibility with low torque, 
dependable unions and a lubricant that will prevent threads from rusting 
and freezing. You get all THREE of these advantages with the CHIKSAN- 
WECO Combination. 






























CHIKSAN Ball-Bearing 
Swivel Joints turn on double 
rows of ball bearings. That means 


smooth, easy action with low 


CHIKSAN 
Ball-Bearing 
Sal 
JOINTS 


torque. There is nothing to 
tighten or adjust. That means 
low maintenance cost. CHIK- 
SAN Packing Units are designed 
for many different services and 
pressures. That means depend- 
able service. 


WECO Wing Unions 
are made in a wide range of 
types and sizes for pressures 
to 12,000 psi. Thoroughly 
tested and widely accepted 


WECO 
WING 
TUL ES 


by the Petroleum Industry, 
under the most severe con- 
ditions, WECO Wing 
Unions are now available to 


users in all lines of industry. 


WECO Thread Lubricants 
provide a perfect seal and 


complete protection against 


WECO 
THREAD 
LUBRICANTS 


rust and corrosion. They do 
not harden under any condi- 
tions. Lines are easily set up 
or dismantled without injury 


to threads or fittings. 


Rofresentatives tn all Principal €Cilies 


WELL EQUIPMENT MFG. CORP. 
MID-CONTINENT AREA 


HOUSTON 1, TEXAS 


CHIKSAN EXPORT CO. BREA, CALIFORNIA » NEW YORK 7 
EXCLUSIVE EXPORT REPRESENTATIVE 
Ze 


a aD 










BALL-BEARING 
SWIVEL JOINTS 
FOR ALL PURPOSES 


CHIKSAN COMPANY 
BREA, CALIFORNIA 


New York 7 Houston 1! 
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28—Tube Cleaners 

Wilson Tube Cleaners, Catalog No. 
76, 48 pages on a complete line of 
tube cleaners for refineries, power 
plants, and chemical process p!ants. 
One section is devoted to special 
equipment made for specific jobs. In- 
cludes application data and specifi- 
cation tables. Thomas C. Wilson, 
Ine. 


29—Heat Exchangers 

K-Fin and G-Fin Heat Transfer 
Apparatus, Bulletin 1626, describes 
the services to which fin-type heat 
exchangers are adapted, including 
sectional drawings and photographs 
showing construction details of vari- 
ous condensers, heaters, coolers, and 
the like. Griscom-Russell Co. 


30—Industrial Research 


Partners in Research is the 32-page 
Annual Report, 1947, of the Armour 
Research Foundation of Illinois In- 
stitute of Technology. It covers brief 
reviews of most of the important 
projects being executed by the Foun- 
dation, including many of interest 
to the petroleum processing industry. 


31—Process Control 


Automatic Process Control, By 
Weight-By Volume, Bulletin 1560, a 
4-page brochure describing a method 
for obtaining synchronized propor- 
tioning in processing operations. Ap- 
plicable for blending oil, feeding ad- 
ditives, and the like. Proportioneers, 
Inc. 


32—Preheating Welds 

Tempil Topics, Vol. 3, No. 1, is a 
brief discussion of the importance of 
preheating in welding operations as 
a crack preventive measure. Tempil 
Corp. 


33—Neoprene 

Neoprene Notebook, No. 39, Dec., 
1947, presents data on tests of Neo- 
prene hose in aromatic hydrocarbon 
service. E. I. du Pont de Nemours 
& Co., Inc. 





For Your Convenience 


Business reply cards are in- 
cluded in this issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information on 
any items reviewed in “What’s 
New!” You'll find them facing 
page 265. Just circle the num- 
bers corresponding to the num- 
bers on the items your’re inter- 
ested in, fill in the bottom of 
the card, and drop it in the 
mail. No postage required. 
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Third Edition of LPG Handbook 
includes Valuable Additions 


Handbook, Butane-Propane Gases, 3rd 
Edition, edited by Lynn C. Denny and 
Harold W. Wickstrom, 8% x 11% in., 352 
pages, indexed, stiff cloth binding, $5.00. 
(1947). 

This third reprinting of the third 
edition of the Butane-Propane Hand- 
book includes a number of timely and 
pertinent revisions and _ additions 
made since the last previous issue 
in 1942. 

The general subdivisions of the 
book cover the same topics as pre- 
viously—history, basic principles, 
physical and chemical properties, pro- 
duction, transportation and storage, 
distribution, utilization, and regula- 
tions. 

A new chapter on “Fire Protection 
and Control” outlines accepted safety, 
practices in the design and operation 
of LPG plants and distribution sys- 
tems. Technical advances in meet- 
ing the problems of transportation 
and storage are covered by 2 new 
chapter on methods of liquid meter- 
ing and pumping. There is also a 
new chapter on installation and serv- 
icing of LPG systems, as well as two 
on domestic and commerdial appli- 
cations. 

Many prominent members of the 
petroleum industry directly concerned 
with LPG assisted editors Denny and 
Wickstrom in the preparation >f the 
current issue of this Handbook. 


Fifth in WRU Frontiers Series 
Covers Chemical Architecture 


Frontiers in Chemistry, Vol. 5, Chemi- 
cal Architecture, edited by R. E. Burk 
and Oliver Grummitt, 6 x 9 in., 202 
pages, stiff cloth binding, illustrated, in- 
dexed, $4.50. (1948) 


Keeping abreast with advances in 
science is important to the industrial 
research man. Too often he tends to 
work in a narrow, practical field, and 
loses value as a member of the staat 
because he is out of touch with the 
broader aspects of science. He ac- 
tually becomes obsolete insofar as 
learning new approaches for attack- 
ing his own specific problems. 


Chemical Architecture deals with 
the molecular structure of things and 
its relationship to a number of im- 
portant industrial type processes. It 
is the fifth volume in a series based 
on the Western Reserve University 
Frontiers in Chemistry lectures, which 
were inaugurated in 1942 and de- 
signed to help both graduate students 
and industrial chemists keep up to 
date. The present volume covers a 
group of six papers given by experts 
in their fields during the 1947 pro- 
gram. 

Of particular interest to the pe- 
troleum industry is the last chapter, 
“The Nature of Inorganic Gels.” by 
Miroslav W. Tamele, Associate Di- 


PETROLEUM PROCESSING, March, 1948 



















Copies of all books reviewed here 
may be ordered from the Reader's Serv- 
ice Department, Petroleum Processing, 
1213 West Third St., Cleveland 13, for 
the price listed, postpaid, unless _indi- 
cated otherwise. Ohio purchasers please 
add 3% tax. 











rector of Research and Head of the 
Department of Colloid Chemistry for 
Shell Development Co., Emeryville, 
Calif. Dr. Tamele discusses the struc- 
ture of gels used as catalysts and ca- 
talyst carriers, and their role in ca- 
talytic processes. He is the only one 
of the authors directly connected with 
industrial research work. 

Other chapters also cover the struc- 
ture of molecules in various condi- 
tions and have been written by Dr. 
Hugh S. Taylor, Chairman of the De- 
partment of Chemistry and Dean of 
the Graduate School, Princeton Uni- 
versity; Dr. Charles P. Smyth, Pro- 
fessor of Chemistry at Princeton; Dr. 
W. Conrad Fernelius, Chairman of 
the Department of Chemistry, Syra- 
cuse University; Dr. Bertram E. War- 
ren, Professor of Physics, Massachu- 
setts Institute of Technology; and 
Dr. Herman Mark, Director of the 
Institute of Polymer Research at 
Polytechnic Institute of Brooklyn. 

Editors R. E. Burk, of the Plastics 
Dept. of E. I. du Pont de Nemours & 
Co., and Oliver Grummitt, of Morley 
Chemical Laboratory, Western Re- 
serve University, have ably handled 
this current volume in the Frontiers 
in Chemistry series and also the pre- 
ceding four volumes. A sixth volume 
is scheduled for publication soon. 


New Edition of Safety Directory 
Continues Pattern Set in 1947 


Best’s Safety Directory, 2nd Edition, 
8% x 11 in., 494 pages, stiff cloth bind- 
ing, illustrated, indexed, $5.00. (1948). 


The latest edition of Best’s Safety 
Directory, for 1948, continues the 
same pattern as inaugurated in last 
year’s book. Approximately 50% 
greater in editorial content, it is a 
combination safety manual, directory, 
and catalog. It covers most known 
manufacturers of equipment for pre- 
venting accidents and fires. 

Its index, using a subject-classifica- 
tion system, makes it easy for the 
user to locate products although he 
may not be certain of the type or the 
name of the product he needs. Also 
included are many of the standards 


established for safety equipment by 
such organizations as the American 
Standards Association. 


New Plastics Book Represents 
Comprehensive Literature Review 


The Science of Plastics, Vol. I, edited 
by H. Mark and E. 8S. Proskauer, 61%4 x 
9% in., 650 pages, illustrated, indexed, 
stiff cloth binding, $9.00. (1948). 


Because of the rapid expansion and 
growth in the plastics industry and 
its technology, The Science of Plastics 
will provide effective and efficient 
aid to the researchers in this and 
related fields. 

It consists of a systematic collec- 
tion of abstracts and patent data on 
the mo&St important domestic and 
foreign papers devoted to the science 
of plastics and polymers. It is based 
upon material from the looseleaf 
“Resins, Rubbers, and Plastics Ab- 
stract Service” which was initiated 
in 1942, and it covers the literature 
from that time through December, 
1946. 

The present volume pertains to 
data on the properties of polymers 
in the solid state, the behavior of 
macromolecules in solution, and the 
mechanism of polyreactions. Papers 
restricted to studies on single plas- 
tics; for example, polystyrene, cellu- 
lose, and the like, have been reserved 
for a second volume, scheduled for 
early publication. 


Publish Bound Volume Covering 
First Five Years of Project 44 


Seiected Values of Properties of Hydro- 
carbons, Circular of the National Bureau 
of Standards C461, 7% x 10% in., 496 
pages, buckram binding, $2.75. (1947). 


The newly published Selected 
Values of Properties of Hydrocarbons 
represents a complete collection of 
all numerical tables (as of May 31, 
1947) issued during the first five 
years of the cooperative research 
program of the American Petroleum 
Institute and the U. S. Commerce 
Department’s National Bureau of 
Standards, known as the API Re- 
search Project 44. 

Following are the properties cov- 
ered by this study: boiling point, 
and pressure coefficient of the b.p.; 
refractive index; density and specific 
gravity; freezing point; molecular 
volume; molecular and specific re- 
fraction; specific dispersion; refrac- 
tivity intercept; viscosity; critical 
constants; P-V-T relations; vapor 
pressures; heat and entropy of vapor- 
ization; heat of combustion; heat 
content; free energy function; en- 
tropy; heat capacity; heat of forma- 
tion; free energy of formation; equi- 
librium constant of formation; heat 
and entropy of fusion; cryoscopic 
constants; and heat of transition. 

The plan of issuing new, current 
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LUBRICANTS — GAS ANALYSIS 
PROCESS CONTROL — ECONOMICS 


Add These Latest Books to 
Your Library of Valuable Technical Information 


Lubricants and Cutting Oils for Machine Tools (8y W. G. Forbes) 


Covers the fundamentals of lubrication and the application of numerous types 
of cutting oils in relation to machine tool operations . . . Discusses the vari- 
ous properties of lubricating and machine oils, their relative importance, 
and methods of testing, as well as their composition, compounds and blends, 
Suggests points to be covered when specifying lubricating and cutting oils. 
Deals with lubricating greases . . . Prescribes treatment and offers suggestions 
for the prevention of skin diseases resulting from contact with lubricants .. . 


eT Te eee Eee Poort TT ETT PET TET eT 90 pages, $1.75 


Lubrication of Industrial and Marine Machinery (8y W. G. Forbes) 


Discusses principles of lubrication for common types of engines and machines, 
with descriptions, explanations and analyzations of everyday lubrication prob- 
lems . . . Covers mechanics of lubrication, fundamentals of production, tests 
and specifications for lubricating oils, and methods of applying lubricants. 
iSVSCbL NYSE ER See he chadehn awedeeer enn ulesek sek 314 pages, $4.00 


Instruments and Process Control (By R. E. Clarridge, 
J. S. Detwiler, G. E. Heller, R. N. Pond and B. C. Delahooke) 


Written in layman’s language, this monograph was prepared in the Curriculum 
Laboratory at Cornell University in cooperation with the Taylor Instrument 
Company . . . Explains industrial processes and the measurement and control 
of their variables . . . Defines common instrument terminology . . . Discusses 
basic control theory, simple controllers, controller mechanisms, and the ap- 
plications of controllers , . . Contains over 200 illustrations, photos and draw- 
ings . .. Well prepared and easy to read . . . Reproductions of 233 typewritten 
pages 8% x lil, paper cover and plastic bound ..................... $2.75 


Gas Analysis and Testing of Gaseous Materials (By V. J. Altieri) 


Newest comprehensive book of standards for sampling, analyzing and test- 
ing gases and their mixtures . . , Brings under one cover the published tech- 
nical literature on this subject as well as the personal experiences of men 
in the field . . . Gives details of safety and accident prevention . . . Contains 
20 well-illustrated chapters, also tables and a bibliography. Includes name and 
subject indexes and an appendix of valuable technical material, much of which 
is in tabular or graphic form and pertains to physical constants data, properties 
of gases and various correction and conversion factors........ 567 pages, $7.50 


When The Oil Wells Run Dry (By Walter M. Fuchs) 


Presents in a readily understandable and interesting manner, the important: his- 
torical, social, political, and scientific oil facts from the dawn of civilization to 
the present day . . . Explains part oil plays in international politics, in world 
economy . . . Discusses the industry in the U. S., our government oil policy, and 
the prospects of discovering new fields in the future . . , Deals with the tech- 
nology of production and refining, including information on the processes of 
synthesizing petroleum . . . Tells of the present and future sources of power, 
correlating power from oil, coal, water, the sun, the wind, and the atom. . . 


ah Peery ee Tig 2 447 pages, $3.75 
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Mail your order for the above books fo: 


PETROLEUM PROCESSING 


1213 WEST THIRD STREET CLEVELAND 13, OHIO 
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tables in loose-leaf form on a month 
ly basis as they are compiled is no 
affected by the preparation of thi: 
bound volume. <A second volume i: 
to be published at the end of the 
second five-year period. 

Compilation was by a staff of th« 
Bureau of Standards under the able 
direction of Dr. Frederick D. Rossini, 
Chief of the Section on Thermochem- 
istry and Hydrocarbons. 


Hydrocarbon Encyclopedia 
Revised to Jan. 1, 1946 


Encyclopedia of Hydrocarbon Com- 
pounds, Replacement Sheets No. 2 for 
Vol. I, C,—C,; 171 sheets, 54% x8% in., 
punched for insertion in the original 
volume, $5.65. 

These 171 sheets have been issued 
to bring Vol. I of the Encyclopedia 
of Hydrocarbon Compounds _ up-to- 
date to Jan. 1, 1946. (The orisinal 
volume was reviewed in the NPN 
Technical Section, June 5, 1946, pg. 
R-477.) 

Included are 2 sheets of amend- 
ments to the introductory matter, a 
revised list of journals to which 
references are made, a cumulative 
name index C, through C,, 62 addi- 
tion sheets, 39 replacement sheets 
and 4 correction sheets. 





Technical Meetings 
For Oil Men 











March 


1-8, American Society for Testing Materials, 
spring meeting, Statler Hotel, Washing- 
ton, D. C. 


9-10, Commercial Chemical Development Assn., 
Roosevelt Hotel, New York City. 

24-26, Natural Gasoline Assn. of America, 
annual meeting, Texas Hotel, Ft. Worth, 
Texas. 

April 

5-7, Western Petroleum Refiners Assn., an- 
nual meeting, Galvez and Buccaneer Hotels, 
Galveston, Texas. 

5-8, National Assn. of Corrosion Engineers, 
fourth annual conference and _ exhibition, 
Jefferson Hotel, St. Louis, Mo. 

19-21, American Society of Lubrication Engi- 
neers, annual convention, Statler Hotel, 
Buffalo, N. Y. 

19-23, American Chemical Society, 113th an- 
nual meeting, Chicago. 

21-23, National Petroleum Assn., Hotel Cleve- 
land, Cleveland. 

28-30, Liquefied Petroleum Gas Assn., annual 
convention and trade show, Hotel President, 
Municipal Auditorium, Kansas City, Mo. 


May 


4-5, American Gas Assn., Natural Gas Dept., 
annual spring meeting, Rice Hotel, Houston. 

9-12, American Institute of Chemical Engi- 
neers, regional meeting, Hollenden Hotel, 
Cleveland. 

10-13, American Petroleum Institute, Division 
of Refining, mid-year meeting, Ben Frank- 
lin Hotel, Philadelphia. 

15-22, International Petroleum Exposition, 
Tulsa. 

dune 


6-11, Society of Automotive Engineers, semi- 
annual meeting, French Lick Springs Hotel, 
French Lick, Ind. 

21-25, American Society for Testing Materials, 


51st annual meeting, Book-Cadillac Hotel, 
Detroit. 
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Each Monsanto oil additive is designed to do a specific 
job in developing higher levels of performance and sales 
in your motor oils. Beginning with your base stock and 
continuing through laboratory and actual field tests, the 
following Monsanto additives can often give you price 


advantages as a plus value to improved performance: 


POUR POINT DEPRESSANTS 


SANTOPOUR,* SANTOPOUR B— Designed to maintain lubri- 
cant fluidity at low temperatures. 


GEAR LUBRICANT ADDITIVES 


SANTOPOID* 29—Provides in a single gear lubricant the per- 
formance characteristics necessary for properly lubricating hypoid 
and other gears under the severe operating conditions of high 
speed passenger cars, heavy-duty trucks, tractor- 

trailers and buses. 


MOTOR OIL INHIBITORS 


proved in the laboratory 


... and in the field 


ee 
~ 


me 


e — 


MOTOR OIL DETERGENTS 


SANTOLUBE 203-A, 222, 520—Detergent and dispersant type 
additives that minimize ring sticking by dispersing lacquer, sludge 
and other insoluble oil contaminants. 


MEDIUM AND HEAVY DUTY COMBINATIONS 


Special preblends of a straight detergent and a straight inhibitor 
(Santolube 394-C) are recommended for medium and heavy 
duty service. 


VISCOSITY INDEX IMPROVERS 


SANTODEX — Monsanto’s new~viscosity index improver. An all- 
purpose additive that makes possible easier starting in cold weather, 
lower oil consumption at high temperatures, better oil-film protec- 
tion for engine working parts. 


For complete information and technical data on Monsanto oil addi- 
tives, write to MONSANTO CHEMICAL COMPANY, Petroleum 
Chemicals Department, 1700 South Second Street, St. Louis 4, 


Missouri. Use the convenient coupon if you prefer. *zeo. U.S. Pat. OF. 


MONSANTO CHEMICAL COMPANY pp-3 * 
Petroleum Chemicals Department 7 
1700 South Second Street, St. Louis 4, Missouri 





SANTOLUBE* 395, 398—Furnish optimum pro- 
tection against bearing corrosion and oil oxidation. 


MONSANTO 


. Please send me additional information and technical data on 


Monsanto oil additives for 





Recommended primarily for “premium” motor oils. 


SANTOLUBE 394-C — Used in connection with 
any selected level of detergency to insure oil sta- 
bility and bearing corrosion protection. 
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...the key |. 
to efficient | 
valve performance | | 




















Needless to say, a valve must operate with precision to per- 
form efficiently in actual service. But to make this possible 
there must be precision in everything that goes before— 
precision in design, in selection of materials, and in finishing 
to exact specifications. 


Throughout more than a century of making valves—and 
valves only—‘“‘precision’”’ has been the watchword at Powell. 
That is why today, in every branch of industry, Powell Valves 
are noted for efficiency under any and all service conditions. 


( 
And don’t forget that Powell Engineers are always glad to ’ 
help you select the precise valves to meet your individual 
flow control requirements. ‘ 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


me a -_, 


Fig. 6003—Class 600-pound Cast Stee! Gate 
Valve with flanged ends, bolted flanged yoke, 
outside screw rising stem and taper wedge 
solid disc. 


Fig. 1793—Large 125-pound Iron Body Bronze 
Mounted Gate Valve. Made in sizes 2” to 30”, 
inclusive. Has outside screw rising stem, bolt- 
ed flanged yoke and taper wedge solid disc. 
Also available in All Iron for process lines. 







Fig. 3061 


Fig. 3061—Class 300-pound Cast Steel Swing 
Check Valve with flanged ends and bolted cap. 
Disc has ample lift to permit full, straight- 
way, unobstructed flow through valve body. 





Fig. 3003—Class 300-pound Cast Steel Gate 
Valve with flanged ends, bolted flanged yoke, 
outside screw rising stem and taper wedge 


solid disc. Fig. 1793 
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PETROLEUM TECHNOLOGISTS 
- IN THE HEADLINES 








Philip S. Magruder, vice president 
and director and manager of the 
manufacturing department of Gen- 
eral Petroleum Corp., has been elect- 
ed an executive 
vice president. 
He joined the 
company as a 
tester in 1925, 
became a gas en- 
gineer at Santa 
Fe Springs, and 
general superin- 
tendent of the 
gas department 
at Vernon in 
1929. He i be- 
came manager 
of the manufac- 
turing depart- 
ment in 1945 and a director of the 
company the same year and a vice 
president in 1946. 


2 ? a 


Howard Kehde, formerly of Union 
Oil Co. of Calif., is now with Foster 
Wheeler Corp. in charge of process 
engineering of Hypersorption units. 
Prior to joining Foster Wheeler, he 
spent four years in Union’s process 
development division assisting in the 
development of all phases of the Hy- 
persorption process. He also assisted 
in the direction of the start-up op- 
erations of the first commercial Hy- 
persorption unit last May. Mr. Kehde 
is a graduate of Columbia University. 





Mr. Magruder 


a 
i] 
+ 


* o oO 


E. L. Green, 
Jr., executive as- 
sistant and head 
of the natural 
gas and gasoline 
department of 
Cabot Carbon 
Co., has been 
elected vice- 
president. Mr. 
Green is a Texan 
who graduated 
from the Univer- 
sity of Texas in 
1929. After three 
years with Gulf Oil Corp., he 
went with the Texas Railroad 
J Commission, and was supervisor suc- 
ig cessively of the Panhandle and Gulf 
% Coast Districts. He joined the Cabot 
aa Co., in 1936. 
ise 3 ° o 
ta Charles E. Paules is associate 
i chief engineer of Standard Oil De- 
' velopment Co.’s Esso Engineering 

Dept., responsible to Chief Engineer 
Eric W. Luster for the administration 
of the department. He was formerly 
one of three assistant chief engineers. 
A civil engineering graduate of Le- 
high University in 1916, he served in 





Mr. Green 
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World War I, joined the general en- 
gineering department of Standard Oil 
Co. of New Jersey in 1919 and has 
held the assistant chief engineer’s 
title since 1936. 

* * * 

John R. MacGregor, associate dir- 
ector of California Research Corp. of 
Standard Oil Co. of California, is 
vice president, fuels and lubricants 
activity, of the Society of Automotive 
Engineers for 1948. He secured his 
BS in mechanical engineering from 
the University of California in 1923 
and joined California Standard as a 
fuel and lubricant test operator in 
1925. He became a member of the 
staff of the research subsidiary when 
it was organized in 1944. 

* * * 


Mr. Carl E. 
Bolte has been 
elected to the 
position of vice- 
president in 
charge of sales 
for the Batten- 
feld Grease & Oil 
Corp. During the 
war Mr. Bolte 
was a director of 
the Industrial 
Service Division 
of the Smaller 
War Plants Cor- 
poration in Washington, D. C. He was 
appointed Executive Secretary of 
the National Lubricating Grease In- 
stitute July 1, 1946, a position which 
he has held since that time. 

* * * 

Dana ‘S. Mellett, chief engineer of 
the Trenton (Mich.) refinery of the 
Socony-Vacuum Oil Company, Inc., 
has been appointed vice-president of 
the Mediterranean Refining Company. 
E. A. Wilson has been appointed chief 
engineer to succeed Mr. Mellett. 

* * * 





Mr. Bolte 


Col M B. 
Chittick, former 
manager of Pure 
Oil’s specialty & 
technical sales 
department goes 
to the New York 
office of the Am- 
erican Mineral 
Spirits Co. as 
technical direc- 
tor and director 
of technical sales 
in the handling 
of petroleum re- 
sins, waxes, and other chemicals 
derived from petroleum. Col. Chit- 
tick, a veteran of both world wars, 
was deputy chief of the technical divi- 
sion in the office of the chief of 
chemical warfare in World War II. 


Mr. Chittick 
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Situations Open 


WANTED: DESIGN ENGINEERS with 5-10 
years’ experience, preferably in oil refining. 
Age 25-40. Good salary. Opportunities for 
advancement. Write, stating qualifications, to 
Mr. E. G. Glass, Jr., The Standard Oil Com- 
pany (Ohie), 1780 Midland Building, Cleveland 
15, Ohio. 





ONE OF THE LARGER independent oil refin- 
ers requires the services of several technically 
trained men experienced in the repair of ma- 
chinery and processing equipment. Applicants 
should be under thirty-five years of age and 
furnish complete outline of technical educa- 
tion, experience, previous employers, salaries 
received and photograph. BOX 21, 


ONE OF THE LARGER independent oil re- 
finers requires the services of several tech- 
nically trained men experienced in the super- 
vision of modern lubricating oil processing 
equipment including propane deasphalting, sol- 
vent extraction M.E.K. dewaxing and contact 
filtration. Applicants should be under forty 
years of age and furnish complete outline of 
technical education, experience, previous em- 
ployers, salaries received and photograph. BOX 
23. 


Business Opportunity 


MIDWEST MANUFACTURER of low temper- 
ature and other process equipment, essential to 
the manufacture of synthetic petroleum, is 
looking for representatives for the Chicago 
and Kansas City territories. Representatives 
should have a chemical or mechanical engi- 
neering background and have a wide acquaint- 
ance in the petroleum industry. Only the 
highest caliber men or organization will be 
considered. BOX 22. 





ADVERTISERS' INDEX 


This index is published as a convenience to the 
reader. Hvery care is taken to make it ac- 
curate but Petroleum Processing assumes no 
responsibility for errors or omissions. 
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EDITORIAL VIEWPOINTS... 
| 





Krug Proposal Means Government 
Subsidized Liquid Fuel Industry 


| gintrneapie Secretary Krug’s proposal for a $9-Billion 
synthetic liquid fuels industry, to be created in 5 to 10 
years, to supply 2,000,000 b/d of products, means a 
government peacetime subsidy on a scale not even ap- 
proached in the wartime aviation gasoline and synthetic 
rubber plants. A synthetic liquid fuels’ industry, on a scale 
and in the manner proposed, would continue to be sub- 
sidized and the cost borne by the public indefinitely. 
Neither the oil companies nor any other private capital 
could take over these synthetic fuel plants and operate 
them and sell their products in competition with products 
made from crude petroleum for many years to come. 

The Krug proposal also apparently is based on the pre- 
mise that coming demands for liquid fuels must be met 
regardless as to whether or not they represent an econo- 
mic utilization of such products. The supply difficulties 
we are experiencing today are the result of demand 
achieving almost a five-year growth in two years. No one 
expects this rate of increase in demand to continue. 

The largest proportional increases in demand since the 
war have been for the distillate and fuel oil products and 
the shortages being experienced today are largely of these 
products. It is here that the oil industry in the last de- 
cade has been assuming more and more of the energy 
load normally carried by coal. Does Krug propose to 
build and operate synthetic fuel plants to provide for 
heating all homes with oil, if the householder so chooses, 
whether this utilization is economic or not as compared 
with other uses? 

The Krug proposal, it is announced, would require 16,- 
000,000 tons of steel to build the synthetic liquid fuel 
plants. The shortage of steel since the war is the prin- 
cipal factor that has held the petroleum industry back 
from further expanding its own supply facilities. Allotted 
the steel required, and under the normal workings of 
supply and demand, the industry will overcome the 
present supply difficulties in far less time than can be 
done through subsidized synthetic liquid fuel plants. And 
the public won’t wake up to find itself the owner of plants 
with billions invested in them, built and operated on an 
unsound economic premise. 


The Public’s Research Department 
Presents a Misleading Report 


se] T IS anticipated that recommendations can be made 

during 1948 or 1949 concerning types of retorts suit- 
able for commercial oil-shale operations in the U. S.” 
states the Bureau of Mines annual report on its work in 
1947 under the Synthetic Liquid Fuels Act. 

However, what little actual cost data is presented 
doesn’t bear out this inference that the economic pro- 
duction of liquid fuels from shale is anywhere near a 
practicality. 

An estimate is given in the report of the cost of min- 
ing oil shale on a commercial scale, by underground opera- 
tions on a 70-ft. thick selected layer yielding 0.7 bbl. of 
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Opinions and Comments on Current Topics 


crude oil to the ton. Taking out enough shale to yield 
3,500,000 bbls. per year (less than 10,000 b/d) would 
cost 70c a ton, or $1 a bbl. This includes direct costs and 
depreciation but no other indirect costs. 


The Bureau reports other costs in its work on oil shale 


‘ put these are for limited experimental operations only. 


Direct operating cost for crushing the shale is 27c per bbl. 
Direct operating cost for retorting the crushed shale is 
9.6c per gal., $4.03 per bbl. This is based on the opera- 
tion of only one of the experimental units at the demon- 
stration plant at Rifle, Col. Had the second retort been 
in operation for the month when the cost data was taken, 
it is believed the figure would have been below 5c per 
gal., the report states. The experimental plant operates 
at the rate of about 50 b/d. 


These cost figures are not comparable, since in one 
case they are estimates for commercial operations and 
in the other actual figures for pilot-plant work. How- 
ever, they do not represent a stage of the development 
work where it can be anticipated that recommendations 
for equipment and methods for commercial operations 
may be forthcoming in a few months. 


No oil company would announce as even a commercial 
likelihood an operating project based on the small amount 
of work and limited data which the Bureau has presented 
on its work on shale oil to date. Such statements would 
deceive both management and stockholders. The dif- 
ference here is that it is the public that is being misled. 


Specifications Being Reviewed 
As Construction Cost Item 


RESENT high construction costs for new units and 

replacements have led some refiners to review their 
programs for drawing up specifications for new materials 
and equipment. Where the company “specs” can be 
brought into line with those for manufacturers’ standard 
products, important savings in both costs and delivery 
time result under today’s conditions. 

The plan of writing company specifications was widely 
used when special items were not much higher in cost 
as compared with standard items. Also the manufacturei ~’ 
standard line has improved in quality and workmanship 
and is now acceptable where the refiner formerly thought 
his own specifications had to be drawn to insure meeting 
operating conditions at his individual plants. 

Construction costs may also be increased materially 
today by building two or more units from one set of 
blueprints supplied by the refiner. Unless the various 
units are exactly the same, engineering contractors say, 
difficulties may be caused for the fabricator or erector 
that will more than offset the saving the refiner’s en- 
gineering department made by preparing only one set of 
drawings. 





READERS’ Comments and opinions will be wel- 
comed by the editors of PETROLEUM PROCESSING, 
1213 West Third Street, Cleveland 13, Ohio 
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STANDARD 
OF 
PURITY 


FINE CHEMICALS 


‘| wHaT YOU WANT 


Extensive selection .-- 
products to cho 


THE WAY YOU 


Reagent, A. 
agents alway | 
A. C. S. specifications 


WHERE YOU WANT IT 


Readily available . - : 
distributing stations in 
coast to coast 


You can save time .. . effort . .. money in 
your laboratory work, when you obtain your 









month-to-month chemical requirements from a 






single source. Remember—more than 1,000 






purity products of Reagent A.C.S., C. P., 
U.S.P., N. F. and Technical grades are listed 
in the 200-page B&A products book. Use it as 
your buying guide. For free copy, write the 

















nearest office listed below. 





2The primary requisite of a reagent is 
purity. Since 1882, B&A Reagents have been 





over 1,000 purity 


ose from 











recognized as “setting the pace in chemical 






purity.” They always meet or exceed A.C. S. 





specifications—the purity standards set by 







the chemical profession itself. 


3 Extensive stocks of B&A Reagents are 
carried at General Chemical’s own chain 





WANT IT 
BaA Re- 
xacting 
















of distributing stations strategically lo- 


C. S. purity - +> 
; meet or exceed € 










cated throughout the country. Stocks at 






the station serving you can be built to sup- 
ply your special needs readily, rapidly 









and regularly. Just outline your require- 






ments to your B&A Salesman. 





This three-way personalized service by 











Ba&A has its own B&A can help make your laboratory 


ee cities from procedure more efficient .. more pro- 








ductive. Arrange for it now by writing 





or phoning the nearest office below. 


BAKER & ADAMSON Aaegonie- 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
wae eee eo tO RECTOR STREET, NEW YORK 6, N. Y. 


Offices: Albany* © Atlanta * Baltimore * Birmingham* © Boston* © Bridgeport * Buffalo* © Charlotte* 
Chicago* © Cleveland* © Denver* ¢* Detroit* * Houston * Kansas City * Los Angeles* © Minneapolis 
New York* © Philadelphia* © Pittsburgh* © Portland (Ore.) © Providence* © St. Louis* ©* San Francisco’ 
Seattle * Wenatchee (Wash.) * Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited * Montreal* * Toronto* * Vancouver* 
















SETTING THE PACE 1N CHEMICAL PURITY SINCE 1882 


* Complete stocks are carried here. 
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